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An English Vertical Milling Machine. 

We present on this page an engraving of 
a vertical milling machine, which, though it 
possesses several features familiar to Ameri- 
can machinists, yet has certain points of de- 
sign pecullar to English practice. 

It is intended both as a manufacturing 
tool and for general machine shop use, its 
manufacturer, Alfred Herbert, of Coventry, 
England, stating that he has found it in his 
shop a very efficient and convenient substi- 
tute for the planer in many operations, and 
it is used successfully on typewriter, bicycle 
and a large variety of other work, using 
end mills from 4 inch to 2} inches diam- 
eter. 

As will be seen, the column is a single 
casting with a gap of sufficient size to per- 
mit quite large pieces of work to be oper- 
ated up. Tke lower part of the column 
forms a tank for any lubricant that may 
be used on the cutters, and when desired 
there is a pump for re-delivering it to the 
cutter. 

The system of driving and of obtaining 
the feed motion will be readily understood 
from the engraving, and it will be seen that 
the rate of feed can be readily changed 
while the machine is in motion and without 
marking the work. 

The head which carries the spindle has a 
vertical movement of 84 inches by the band- 
wheel shown, and this movement is intended 
for fine adjustment of depth of cut, so that 
when the knee is placed at approximately 
the right height it can be firmly clamped to 
the column. The spindle-carrying slide re- 
ferred to is counterbalanced by a weight 
within the column, and there is an adjust- 
able stop by means of which it can al- 
ways be brought to its original position, 
as in taking roughing and finishing cuts 
over a number of pieces with the same 
cutter. 

The spindle is of steel ‘‘dead hard” and is 
finished by grinding inside and out, 7. ¢., its 
bearings and taper hole for cutters, the lat- 
ter having also an internal thread by which 
cutters are drawn in and held firmly, and 
cannot be loosened by the vibration of 
heavy cuts. 

The spindle runs in phosphor bronze 
boxes which are adjustable for wear without 
affecting the alignment, and thrust is taken 
ona hardened steel ball collar. 

The table is 84 inches by 9 inches, has a 
traverse of 18 inches, a movement to and 
from the column of 9 inches, a vertical 
movement of 16 inches. Spindle is 13 inches 
diameter, and its maximum distance from 
table is 16} inches. The machine weighs 
about 1,570 pounds. 

Shellac in Watches—Electric and Other 
Small Motors, 





By W. H. Boora. 

In discussing the question of treating a 
drowned watch, Mr. Weber objects to the 
soaking in alcohol as certain to ‘‘ loosen the 
pallet stones which are set in shellac.” Now 
it seems to me that this is rather a condem- 
nation of the system of setting such stones 
than of the alcohol process. Pallet stones 
“This 
made 


ought not to be simply set in shellac. 
is the 


weak point in American 








watches,” said one of the leading makers 
here to me, when I asked him to point out 
any one item to illustrate his claim of supe- 
riority for his own make. In his make he 
fixed the jewel in a milled slot in the pallet, 
in addition to the cementing by lac, and I 
have had myself actual experience that 
mere cementing of the jewel without a 














appearance as shown on page 2, but, of 
course, much smaller. 

Mr. Richards has given us some interest- 
ing information as to the use of compressed 
air, including something on carpet cleaning. 
He says carpets can be cleaned in London 
by this process. I thought so myself at one 
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positive hold is not to be reliedon, The 
jewel becomes loose. You have it fixed by 
some man who perhaps does not exactly 
place it as it was before, and the watch 
ceases to be satisfactory. In my own case 
a watch which never varied from Green- 
wich fora whole twelve months has never 
been so good since. My advice, so far as it 
is of any good, would be to all makers to 
nip the pallet jewels in slots. If my recol- 
lection serves me, the slotted pallet had an 


time, and on changing my residence, sent 
off our little lot for air treatment. When 
they came back they looked no better for 
their treatment, were very decidedly no 
cleaner than when they set out, and out of 
one of them there tumbled pieces of a letter 
which I had torn upon the morning we 
sent the carpets away from the old house. 
This experience has left me to doubt one 
of two things—the efficiency of compressed 
air or the bona fides of the cleaning company. 


I have had the pleasure of meeting, this 
week, Mr. John E. Sweet, of Syracuse, 
N. Y., who is over here fora spell. If Mr. 
Sweet sees anything on this side which 
seems to him better than its fellow on your 
side, you may expect to hear of it. I can 
only regret that circumstances have pre- 
vented my having a longer time with Mr; 
Sweet than we were enabled to have. 





As an illustration of what can be done in 
the way of small motors, apart from the 
electric motor that is out of the reach of 
such as do not live upon an electric light 
route, I have seen a gas motor that to me 
is new. It is a small vertical engine operat- 
ing on the Otto cycle, and running at a 
high speed, the } horse engine running up 
to 1,200 revolutions per minute, which im- 
plies, at full power, no fewer than ten ex- 
plosive strokes per second. Tae governor 
iz of the fly-wheel type, and regulates well. 
The ignition tube, of porcelain, heated in a 
little refractory tube by a Bunsen flame. 
Though so highly speeded, the engine was 
perfectly steady and did not look to weigh 
more than 56 pounds,* 

There is simply one valve, the gas inlet 
valve, the spindle of which is the only mov- 
ing part visible besides the fly-wheel, all 
the parts presumably belag covered and 
opened by the piston itself. A retail price 
of $80 does not look excessive for a motor 
like this, really well made and operating on 
an economical basis, 

Until the electric companies show the 
courage of their convictions, or of their 
expressed opinions, that the electric light is 
the cheapest form of light, and carry their 
mains along the residential streets there will 
be a chance for small heat motors. But our 
English electric lighting companies are 
short of energy. They avoid every street 
in which they do not get a promise from the 
inhabitants before laying their mains, which 
is much as though a machine shop refused 
to build a new line of tools until they got 
a few score signed orders. They quite over- 
look that once electricity is laid on people 
will want to have it, and would also make 
use of it for power as well as for light. Elec- 
tric motors of large size are coming more 
and more into use for machinery-driving in 
manufacturing industries, for the purpose 
of avoiding shafting and steam pipes. The 
use of separate steam engines for individual 
machines is enormously wasteful. Such 
engines are usually of a non-economical 
type, receive but poor attention, and are 
fed with steam reduced toa very wet con- 
dition by passage through long pipes from 
a distant boiler. In electrical transmission 
a loss of 20 per cent. is quite a big thing, 
and if the central engine be fairly large 
and economical, the final result cannot 
fail to be in favor of electrical methods. 
One result of electrical transmission will 
be to improve the position of old-fashioned 
works where the order and position of the 
variou® uildings are irregular and unsuited 
for shaiuug. I think that makers of ma 
chinery have got to recognize this, and that 
the small uneconomical steam engine has 
got to go and make room for engines of a 
better class and electric transmission, the 


*I find later it weighs only 60 pounds packed, 
and occupies a space 10’'x10'x16” high. 


2 
drawback to which, however, is the first 
cost, 

Electric motors of several horse-power 
appear to cost about $50 per horse-power. 
Where it is sought to drive electrically 
merely for the sake of perfect balance and 
the abolition of belt pull, the cost is likely 
to prove a bar to the adoption of thesystem. 
A recent writer puts the cost of steam at 
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14 pounds per I. H. P. for Corliss engines. 
The loss of efficiency is given as 10 per 
cent. in the engine, 10 in the dynamo, 2 in 
the lines, and 15 per cent. in the motor, 
or a final efficiency at the motor pulley 
of 63 per cent. of tho engine power. Thus 
with a good central engine the steam per 
J. H. P. at the motor pulley will be 19.18 
pounds, 

He then takes a case of a works with the 
usual distributed steam engines, with an 
average steam consumption of nearly 51 
pounds per I. H. P. Tothis is added the 
steam pipe condensation, making a total of 
55 pounds. This is hardly fair to the steam 
engines. They were old as against the new 
electric plant, and it may be argued that 
a renewal of the engines on a modern plan, 
and a remodelling of the pipes would tell 
a different tale. While this may be so it 
would be difficult to get a horse-power at 
each machine for less than 20 pounds of 
steam per hour, especially if the steam pipes 
were long, and the economy is clearly with 
the electrical system. 

Again, it was found in an engine works 
that 59 per cent. of the power of the 
engine was absorbed by shafts and belts, 
so that there would be no prospect of 
shafting comparing with electric leads. In 
two other shops the power absorbed was 
42 and 75 per cent. It is then pointed 
out how the abolition of shafts and the 
separate driving of heavy machines makes 
it possible to economize in the building 
in the way of walls or columns that 
need no longer stand the pull of belting. 
All this strongly points to the need for care- 
ful consideration by mechanical engineers 
of the new facts and conditions that are 
now before them. 

The system of machinery driving has 
varied very little indeed since Fairbairn, 
of Manchester, introduced light pulleys 
and quickly rotating wrought-iron shafts 
in place of the old wooden pulleys and 
square shafts he found holding the field. 
The existing system is half a century old, 
and it is not surprising that there is a 
prospect of it being changed. In my own 
practice it has several times of late seemed 
correct to recommend electricity as the 
means of conveying power, notably in the 
case of a pump placed out ina field which 
is driven by a motor from an electric light 
plant. The speed of the motor being about’ 
800, I required to use a countershaft to 
reduce the speed to the pump, but had I not 
been pressed for time in the completion of 
the work, there seems no reason why a 
worm on the motor spindle should not have 
driven the pump crank shaft direct, sv 
abolishing all intermediate gearing. The 
objection to the worm gear is the end thruat, 
and the small amount of surface contact for 
a high rate of rubbing contact. Both of 
these faults can be diminished ; one indeed 
abolished altogether by using a right and a 
left threaded worm and two wheels with 
additional toothed rims, without tooth play, 
cast on them to compel each worm to do its 
share of the total work. This would be 
simpler than the gearing necessary to reduce 
about forty-fold from a high speed motor. 
The great beauty of the motor, however, 
comes in where you want to drive at high 
speed, and put the motor direct upon the 
driven spindle and save the belting up with 
its side pull and friction. 
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A New Multiple Spindle Drilling Ma- 


chine. 


We present on this page illustrations of a 
new multiple spindle drilling machine, in- 
tended mainly for manufacturing opera- 
tions, and to drill almost any required num- 
ber of holes with any desired grouping, and 
of various sizes and depths; these it drills 
in about the same time as would be required 
to drill the largest or deepest with a single- 
spindle drill. 

No jig is usually employed with the ma- 
chine, though, of course, one can be used if 
it is preferred or is necessary. 

Motion is given to the various spindles by 
means of cranks, which are formed on their 
upper ends, these cranks engaging with a 
plate, which may be called a wrist-plate, 
and is given the required circular motion by 
a crank, which is formed on the lower end 
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of the main spindle, so that the plate serves 
merely as a connection for the various 
cranks, and performs the same cffice as is 
performed by the side rods of a locomotive, 
and in the same manner. 

By this construction, there is scarcely any 
limit to the number of holes that can be 
drilled simultaneously, and, in fact, we 
have before us photographs of a machine 


FULL SIZE 
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Fig. 2. 
built upon the same principle, in which the 
wrist plate is extended laterally until it be- 
comes a long bar and gives motion to 162 
drill spindles, arranged in a double straight 
row. The particular machine illustrated ts 
for drilling the back end of a Bell telephone 
receiver case, and the spindles are arranged 
as shown by the diagram, Fig. 2, which is 
full size. 
The action of these machines being per- 


fectly balanced, is smooth and noiseless, and 
they can be run as high as 2,500 turns a 
minute. Being driven entirely by one pul- 
ley, all complications of belts and gearing 
are avoided, and each drill is as strongly 
driven as if inserted in the end of the main 
spindle. All spindles are automatically lu- 
bricated from a single oil cup. 

On the table of the machine is shown a 
fixture for correctly locating and holding 
the article to be drilled. Other positions, 
sizes and numbers of drills can be used on 
the same machine by simply changing the 
bearing block and driving plate through 
which the drill spindles pass. The fixture 
on the table can also be changed to suit 
other work. 

A very large variety of work can be ex- 
peditiously done on these machines, and 
they have been built for electrical work on 
wood, fiber and metal, bicycle hubs, guns, 
sewing machine work, clock frames, etc , 
locks, hinges, and other hardware, jacquard 
loom work, perforated metal, brush and 
novelty work of various kinds. The same 
system can also be applied for tapping a 
number of holes at once. 

The makers are the Langelier Mfg. Co., 
67-69 Clifford street, Providence, R. I. 

——__—_- > o—_____— 
On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 

Problems. 


By LEICESTER ALLEN. 


With reference to Problem No. 61 take 
this opportunity to say that before it is dis- 
missed I shall present to the readers of the 
AMERICAN MACHINIST the method of secur- 
ing the required motion for backing off the 
teeth of milling cutters, employed on the 
machine seen by Mr. Miller at the Colum- 
bian Exposition at Chicago, and which sug- 
gested the problem. In this article I shall 
also present a couple of solutions of that 
problem which have been sent in by Ameri- 
can contributors. I will, however, begin 
with a solution of Problem No. 7, contrib- 
uted by Mr. Geo. N. Dieterich, of Sand- 
wich, Ill. This is shown in elevation and 
plan in Fig. 1, page 3. 

On the shaft C plays the lever Hand the 
wheel A, and an arm //is keyed rigidly to 
the shaft. To this arm is pivoted at G an- 
other lever ). The ratchet wheel is moved 
as indicated by the arrow when the lever is 
moved up and down, the paw! Fengaging the 
ratchet during the downward motion of the 
long arm of the lever. When the end / of 
the lever Bis moved down to the position 
shown by the dotted outline, and when the 
wheel A has moved through an arc of }§ of 
an inch, the pawl /” engages on the opposite 
side, as shown, and when the lever Pis 
brought to its original position the lever D 
moves the ratchet +5 of aninch in the same 
direction as before. 

With short pawls this device will operate 
well only when the lever B moves through 
short arcs. If the pawl # be made long 
enough, and be bent so that when the lever 
is in the initial position shown in full lines, 
its engaging extremity may extend down 45 
degrees, or even 60 degrees below the hori- 
zontal line, the amplitude of oscillation 
could be much increased without materially 
affecting the operation of the device in other 
respects, but in any way of carrying out 
the principle a limit will be reached where 
the pawl / will pass two teeth while the 
other pawl only moves the ratchet wheel one 
tooth, and at this limit the device will cease 
to operate according to the requirements of 
the problem. 

This may be said generally, I think, of all 
ratchet wheels moved alternately by sepa- 
rate pawls, and wherein the pawl centers 
do not move either in arcs concentric with 
the ratchet wheel, or in which the pawl 
centers do not move in straight lines tan- 
gent to circles concentric with the center of 
the ratchet wheel, as would be the case 
where two sliding reciprocating bars carry 
each a pawl acting alternately to move the 
ratchet. This would be expressed geomet- 
rically by saying that to effect equal motion 
of the ratchet by alternately acting pawls 
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through any number of degrees of arc, the 
pawl centers must describe either arcs of 
the same number of degrees and concentric 
with the ratchet wheel, or straight lines tan. 
gent to such arcs, and the pawl points or 
‘‘bits” must describe an equal number of 
degrees of arc in a circle whose center jg 
also that of the ratchet wheel. 

Figs. 2and 3 are respectively a plan and 
side view of a solution of Problem No. 7, 
contributed by Mr. C. H. Glasset, Denver, 
Col. 

In this solution A is the ratchet, B and D 
are rock levers playing freely on the chaft 
C; Fis a frame rigidly fastened to the shaft 
by set screws G and having its fron: re- 
moved in Fig. 3 to afford a better view of 
other parts. /Zand J are pawls pivoted to 
B and D respectively. On the frame /'js 
formed a hub A, in which works the rock 
shaft Z. The latter rocks on its longitudi- 
nal axis and also slides lengthwise in the 
hub A. Through a boss / on the inner 
end of the shaft Z passes the rock lever LY. 
This lever also passes through and slides 
freely in bearings formed in the balls 0 
which are fitted into the arms of the rock 
levers B and D to form ball and socket 
joints. It is thus seen that when B is moved 
to actuate the ratchet, D moves oppositely, 
and its pawl J takes up the same number 
of teeth as B will take up in moving back 
to the initiai position. 

This solution meets all the requirements 
of the problem, and though somewhat com- 
plicated it can be made strong and will 
work well. It is, of course, too costly a 
construction to be used in preference to sim- 
pler devices that will work equally well. 

Figs. 4, 5 and 6are views of a very ingen- 
fous device, worked out by Mr. Charles H. 
Fogg, of Boston, Mass., as a solution of 
Problem No. 7. Its compactness and me- 
chanical construction will commend it as a 
mechanical movement. Referring to Fig. 4, 
whichis a perspective view, A is the spin 
dle, B the ratchet wheel, C and D levers 
which may turn freely on the spindle. Ex- 
tending from the spindle is an arm, to a 
bearing on which is fitted a bevel idle gear. 
Into this mesh bevel gears G’ keyed to 
and G’’ keyed to D. The lever C may be 
actuated by the knob H. 

In Fig. 5 Mr. Fogg shows how the same 
result may be obtained by a linkage system. 
A and G are the pawl arms playing on the 
spindle, and Cis an arm rigidly attached to 
the fixed spindle by a pin F’ which also per- 
forms the function ofa stop. Dand D’ are 
links connecting A and G with the equal 
and opposite arms of the bell crank lever 2. 
I/ is a knob for actuating the mechanism by 
hand. 

Fig. 6 shows in plan the angular rela- 
tions of the parts and positions of centers. 
With reference to these Mr. Fogg writes: 

“The arms of the levers A and BP are at an 
angle of 185 degrees; those of the lever P 
are of equal length with the short arm of 
the lever A, and just one-half that of the 
arm C and the link D, both of which are of 
equal length. The arm Cis pinned to the 
shaft which is stationary as in Fig. 4. When 
the two radial arms are exactly opposite, 
each may be moved through an angle of 45 
degrees in either direction. The stop-pins / 
and F’ prevent locking. It will thus be seen 
that the motion which either paw] can im- 
part lies within the limit of 45 degrees.” 
These devices are in every way good me- 
chanical constructions and meet com- 
pletely all the requirements of the problem. 

In Fig. 7 is shown a solution contributed 
by Mr. Fred R. Dawson, of Saxonville, 
Mass, It isan ingenious arrangement. 

A is a rock lever working on the fixed 
spindle C. To this lever is attached a paw! 
Band a segmental rack X whose pitch line 
has the same radius as the pitch line of the 
ratchet wheel. To the shaft (is keyed the 
arm D, which at its outer end has a guid- 
ing channel Hin which slides the segmental 
rack Z. Meshing with both racks is a pin- 
ion F. The motion of A causes the racks \ 
and Z to move alternately in opposite di- 
rections through equal angles of their re- 
spective circular motions. The engaging 
points of the pawls, therefore, will move 
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through equal arcs on the pitch line of the 
ratchet wheel, and they will therefore actu- 
ate the wheel precisely as required to meet 
the requirements of the problem. 

Figs. 8 and 9 are a side view and elevation 
of a solution of Problem No. 6, contributed 
by Mr. James P. Hays, of Meriden, Conn. 
Mr. Hays gives the following explanation 
of the device : 

“On the shaft a is a worm-wheel ) which 
is fastened to the spur gear c, both being 
loose upon the shaft. Fastened to the shaft 
ais an arm d which carries at its opposite 
end two gears which are fastened together 
by a shaft ¢ that revolves freely on its bear- 
ing. The gear g drives ¢ which is fastened 
to the end of the splined shaft 2, which shaft 
drives the vertical cam shaft. 

‘Supposing the gear c to have 80 teeth, 
the gears fand g both having 60 teeth, and 
the gear ¢ 40 teeth. Then for every revolu- 
tion of a and d,7z will make twice, and / 
the same speed as a. 

‘Running in the wheel 2 is a worm j/, 
which is driven by the change gears that 
are to be driven by the lead screw, which 
worm is for the purpose of modifying the 
speed of A. At and X’ are shown a pair of 
miter gears. 

‘‘Now, suppose the lead-screw has five 
threads per inch, and that the lathe is geared 
up to turn 100 per inch. Then for every 
revolution of the work the lead-screw will 
make 3'; of a revolution. 

‘‘Suppose the mill being backed off has a 








Fig.6 


spiral of one turn in 86 inches; then the 
gears on the end of the lead-screw being in 
the proportion of 20 to 36, and the worm 
wheel having 100 teeth, the shaft / will 
make sy'55 Of a revolution, more or less 
than the shaft @ for every revolution of the 
mill, 

‘By simply reversing gears, a right or 
left-hand spiral mill can be backed off. 
Change of rates of feed will not affect the 
working of this mechanism.” 

It appears to me that this movement, 
properly designed, can be made to effect all 
the requirements for giving the backing off 
tool the action required by the conditions 
named in the problem. 

Solutions to both Problems 6 and 7 have 
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been sent in by a writer who has frequently 
interested the readers of the AMERICAN Ma- 
CHINIST over the signature of ‘‘ Quirk,” and 
who still desires to retain this cognomen. 
To this there can be no objection so long 
as his real name is known to the editor. He 
says he has been much interested in these 
problems and their solutions. His solution 
of Problem No. 6 is illustrated by Figs. 10 
and 11, and his solutions of Problem No. 7 
are shown in Figs, 12, 13, 14, 15 and 16. 

This gentleman writes as follows : 

‘*In attempting to solve Problem No. 6, 
as presented in your issue of May 3d, I am 
under the disadvantage of not having a copy 
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= 6 inches, the point in the spiral where 
the splined shaft advances one revolution. 
The lathe spindle, in the meantime, revolves 
6 xX 80 = 180, and the splined shaft a mak- 
ing 5 tolof the spindle, gives 5 x 180 = 
900 revolutions, and during which, one revo- 
lution is to be added by a regular advance, 
provided the spiral is right handed, and the 
lathe feeds fromright to left. Ifthecontrary, 
then one revolution is to be deducted from 900. 

“On account of this increase of motion 
being so very slow, I have adopted a worm 
geared coupling on the splined shaft, as 
shown by Fig. 10. 

‘*Tt will be seen that to secure a reduction 
or increase of speed 
between the shafts a 
and d of 1 in 900, the 
worm wheel o will re- 
quire 45 teeth, and the 
ratchet wheel 20. This 
allows for but one mo- 
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Fig. 10 


of the AMERICAN Macurnist of July 20, 
1893. But from the description of the lathe, 
as given by Mr. Miller and Mr. Allen, I will 
venture to present one plan, at least, for the 
mechanism concealed in the ‘little box.’ 
First, assume that the lathe has a milling 
cutter of 20 teeth to back, and that they are 
spirally cut toa pitch of 30 inches. I as- 
sume, also, that the cam is geared so as to 
give the tool post four vibrations for each 
turn of the splined shaft that enters the 
little box. Fixing the lathe feed at 30 turns 
to an inch, we deduce the following : 
‘*With the pitch of the spiral as given, 
the splined shaft must make an advance of 
five revolutions while the rest travels 80 
inches—20 +4=+=5. Then 30 inches + 5 
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tion of the pawl ¢ at each revolution of the 
shaft d 

‘‘There may be simpler ways of accom- 
plishing this, but, in view of the conditions 
assumed, this appears to meet the require- 
ments. If the increase of speed between 
the shafts « and d@ were such as to admit of 
a system of spur gears, as shown in Fig. 11, 
where the least difference between 4 and ) 
could be but one tooth, this would be in 
every way the most desirable. 

‘* Referring again to Fig. 10, it has been 
convenient to arrange the cam ¢ on the side 
next the worm wheel. It can be attached 


to either box, so as to make the advance 
motion correspond to the direction the spiral 
takes. 


The cut shows a short protuberance 
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P, which I call a cam, on the face of the 
flange P. This should be an inclined disk, 
set atan angle to suit the required motion 
of the ratchet lever, and, of course, fixed to 
the box, as shown. 

‘*In answering Problem No. 7, I think the 
sketches, Figs. 12, 13, 14, 15 and 16, all that 
are necessary. The common style shown in 
Fig. 12 is improved by the addition of two 
arms, as shown in Fig. 16. But the con- 
ditions of the Problem will not warrant this, 
for in this case the ratchet wheel, in order 
to be available in transmitting motion, must 
be attached to shaft on which it rests. This 
principle is shown in Figs. 13 and 14. It 
possesses the merit of durability, because of 
the points of the pawls always sustaining 
the same relation with reference to the per- 
iphery of the ratchet wheel.” 

The movements in Figs. 13, 14 and 15 
remain to be described. In Fig. 18, a and 
> are each rock levers working on the shaft 











spindle, and each 
connected by a link, 
d, to the slide e, 
The latter works in 
a guide, /, which 
is keyed to the 
fixed spindle. Mov- 
ing the lever a 
either to the right 
or the left will 
cause the lever ) 
to move in the same 
direction; and if 
pawls be ‘attached to these levers on oppo- 
site sides of the ratchet wheel y, they will 
act alternately to move the ratchet in the 
same direction through equal arcs, as re- 
quired. 

In Fig. 14, the two levers / and ¢ act in 
the same way, except that they play on 
studs, ¢ and «’, eccentric to the fixed spindle 
on which the ratchet works. These studs 
are supported by a plece, «, fitted and keyed 
to the fixed spindle. Motion is imparted 
from 4 to c by the toothed sectors dd’. 

In Fig. 15 the pawls are carried by a 
slide, », that plays horizontally, belong sup- 
ported by pins, /, that project into slots, , 
in the slide. Motion of the slide in either 
direction is effected by motion of the lever 
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a in an opposite direction, through the 
agency of a rack, c, on the slide and a 
toothed sector on the lever a. In this case 
the center of motion of the lever a coincides 
with the center of the fixed spindle. 

Here, again, unless the pawls are made 
long and much curved at the points, the 
action of the device will be limited to quite 
short arcs. 
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Some New Cycle Wrenches. 





Our readers are, of course, familiar with 
what has been known as the Billings & 
Spencer (Hartford, Conn.) drop forged 
pocket wrench, of which so many thousands 
have been made and sold in connection with 
bicycles. This wrench is now classed as 
‘*Model A,” and we present herewith en- 
gravings showing the appearance of Models 
B, C, D, E and F, which make a complete 
line of bicycle wrenches. ‘‘ Model B” wrench 
is drop forged entirely from steel, and is 
finished either black or full nicke). The 
bar of this wrench is round on the edges, 
as shown, and the handle is drilled and 
broached for it, thus leaving it alike on 
both sides, and, of course, stronger than 
where it is cut away to make one open side. 

‘* Model C ” is the same except in the form 
of the handle, which, in this case, is round, 
hollow and knurled to give a firm hold. It 
is finished in the same styles as ‘‘ Model B,” 
and both these wrenches have bars gradu- 
ated in ,', of an inch. 

‘*Model D” wrench has a drop forged 
steel bar and sliding jaw, and the nut, or 
rather, short section of screw by which the 
jaw is moved, can be disengaged from the 
notches on the bar by simply pressing on 
the lever on the back, and the jaw can then 
be moved quickly to any desired position. 
When the lever is released, the nut again 
engages automatically. 

‘*Model E” wrench is similar to D, but 
has no disengaging device. Its sliding jaw 
may be either a forging ora steel casting, 
the bar being always forged steel. 

‘*Model F” is yet another variation of 
style. the nut being set into a recess in the 
sliding jaw, which is a steel casting, the bar 
of this wrench being also forged. 

It is, of course, superfluous to say that 
all these are well finished wrenches, and 
that the forgings used in their construction 
are of the highest quality. 
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Fifteenth Annual Meeting of the Ameri- 
can Society of Mechanical Engineers. 





In accordance with the programme which 
has been previously published in these 
columns, the regular fall meeting of the 
A. 8. M. E. convened in the auditorium of 
the society’s house, 12 West 31st street, New 
York, at 9p. M., on the 3d inst; the hour 
or so previous to calling the meeting to 
order having been occupied in a very 
pleasant renewal of acquaintance amongst 
the members, and the introduction of some 
of them not often seen at the meetings, 

The attendance was unusually large, 
chairs having to be brought into the audi- 
torlum to accommodate some who could 
find no room in the regular seats. Instead 
of the usual procedure of having the presi- 
dent’s address at this juncture, the first 
thing done was the consideration of two 
topical questions; the first being, ‘‘ Are 
there certain general principles underlying 
the proper connection of steam boilers and 
engines in a power plant?” A written (and 
printed) discussion of this question by 
Theodore F. Scheffler was first presented, 
which, however, was not devoted so much 
toa discussion of general principles as to 
giving details of just how, in the writer’s 
opinion, the piping and accessories should 
be arranged. Mr. Schefiler takes for pur- 
poses of illustration what he considers an 
ideal steam power plant, consisting of four 
66''x16 foot horizontal tubular boilers rated 
at 100 horse power each and four 13’x12" 
non-condensing, high-speed, automatic en- 
gines to develop 90 horse-power each. He 
then described how each detail of the plant 
would be arranged, giving sketches, and 
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the subsequent discussion related almost 
entirely to his paper. 

Prof. Wm. Aldrich had sent ina written 
discussion which was read by the secretary. 
Professor Aldrich’s opinion was that the 
separator for entrained water ought to be in 
the horizontal pipe, and should have below 
a well of considerable size for holding the 
water, with water glasses at top and bottom, 
80 that the engineer could at all times know 
just where the water stood. He thought 
pains should be taken to return the water 
to the boiler, as usually there was a very 
considerable quantity of it accumulating, 
and to blow it away was wasteful. Steam 
pipes leading to engines should, in his 
opinion, be large, and he thought that the 
rules for proportioning these, based on a 
continuous flow, as in a heating system, had 
too long held sway; the fact that the flow 
was intermittent should be taken more 
fully into account. 

Speaking of the feed-water heater, Mr. 
H. H. Suplee thought they were generally 
of insufficient capacity, not so much because 
they would not heat the water sufficiently, 
as because their limited size caused a too 
rapid flow of water through them, and thus 
prevented the scale-forming impurities from 
being deposited. 

This led Mr. W. R. Warner to relate the 
amusing experience of his con- 
cern in negotiating for a feed- 
water heater during the pro- 
longed absence of their expert, 
and wh.n his superintendent 
and himself had to go through 
a very considerable educating 
process as a basis for an intelli- 
gent selection. The heater was 
to be for a 100 horse-power plant. 
and by making comparisons of 
the many varieties of heaters 
submitted to them (not to say 
urged upon them) they found 
that the ratio of capacity exist- 





of very great service in the large boiler 
house of the company referred to above. A 
feed pump had stopped, and some headers 
of a boiler on the third floor were thereby 
broken, the fire being blown out by the es- 
caping water and steam. But as soon as the 
pressure in this one boiler fell below that in 
the main steam pipe, the check valve closed, 
and so little disturbance or inconvenience 
resulted from the accident that it was actu- 
ally not discovered until some time after it 
had happened ; whereas, had it not been for 
this valve the entire system of boilers, 
amounting to two or three thousand horse- 
power, would have been blown out, for no 
one could possibly have gotten near the rupt- 
ured boiler to shut a valve. 

He believed also that there should be a 
drum at the engine to catch and hold en- 
trained water. Located there, it was under 
the eye of the engineer, and he would see 
that it properly performed its functions. 

A. B. Fry referred to the fact that there 
were very many steam plants, especially 
in office buildings of cities, where ideal 
conditions could not possibly be attained, 
and that most of such plants were simply 
compromises between the many and various 
governing considerations. Especially was 
there usually a great lack of head room, so 
that it was generally difficult to get the 








ing between the smallest and 
the largest heater recommended 
was as 1 to 6, and finally an 
agent (he thought the twelfth 
one that had called upon them), 
and who was urging the adop- 
tion of a heater having a total 
capacity of only 9 gallons, was 
asked how he could dare to 
guarantee his heater to do the 
work. With a frankness result 
ing from the knowledge that he 
could make no sale, the agent 
replied: ‘* Well, the fact is that 




















only about one man in a hundred 
ever makes a test to see whether 
the guarantee is fulfilled or 
not, and they could afford to 
take back one heater in a hun 
dred.” 

Charles E. Emery thought it 
was wrong to put a drain pipe 
in the steam pipe leading from 
each boiler, and place the valve in this 
drain pipe near the steam pipe and just 
above the steam dome. He said skilled 
engineers never handled valves so located, 
and trouble was apt to result from the fact 
that those who did handle them were com- 
paratively unskilled men. His experience 
had convinced him that water could not be 
run through a steam pipe in a direction 
against the current of steam, even though 
the flow be very slow, and he gave a vivid 
illustration of the fact from his experience 
with some of the pipes of the New York 
Steam Company, in which he had thought 
that owing to the grade on which the pipes 
were laid, the fact that there were few con- 
sumers of steam, and consequently a very 
slow current, he could run the water back 
down hill against the current of steam. He 
found he could not do so, and had finally to 
put in drain pipes at intervals. 

Where a number of boilers were to be 
connected in a single system, he advocated 
a check valve between each boiler and the 
main steam pipe, which latter he thought 
was the main thing to be protected so far as 
seeing to it that steam pressure should al- 
ways be maintained init. He gave an in- 
stance where such a check valve had been 
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necessary steam pipes and connections above 
the boilers, to say nothing of heaters so 
located. 





The next topical question to be consid- 
ered was, ‘‘What form of filing cabinet 
have you found most convenient for clip- 
pings, etc.” This wasdiscussed by a number 
of members, each of whom seemed to have 
his favorite method, the discussion showing 
that some form of the envelope system was 
most favored—in some cases combined with 
a card index. Mr F. A. Halsey said he had 
found the Dubois letter file very convenient 
for this purpose, one of its main advantages 
being that it could be purchased at small 
expense, and was then ready for immediate 
use without requiring any special prepara- 
tion or involving much labor or expenditure 
of time. 

W.H. Jaques said that he had over 300,- 
000 clippings pertaining to war material 
filed in such a manner that any one of them 
could easily be found when wanted. He did 
not believe in pasting, and said that if a 
drawer were used into which clippings were 
first thrown promiscuously, to be properly 
filed afterwards, there would be trouble with 
it, and that the only proper way was to 
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finally dispose of each clipping as it cam 
to hand. 


TUESDAY MORNING'S MEETING. 


The society met at 10 a. m. in the annu 
business session. There were no report 
from standing committees, except as her 
after noted, and Secretary Hutton read the 
annual report of the council. 

The sum of $2,503.29 which had bee: 
placed in a savings bank by the treasurer 
had by the council’s direction been with 
drawn and invested in bonds of the Me 
chanical Engineers Library Association bear 
ing interest at 5 percent. This fund ha 
been contributed for the purpose of deve! 
oping the library. Letters of thanks fron 
the foreign engineers visiting this countr} 
last year, had been received in acknow! 
edgment of courtesies shown them bj 
the society. 

The Society of Naval Architects an: 
Marine Engineers, the Institute of Electrica 
Engineers, the American Society of Heating 
and Ventilating Engineers, and the New 
York Railroad Club, have made arrange. 
ments for holding their meetings at the 
house of the society. 

An invitation to hold the summer meeting 
in Detroit had been accepted, and its date 
would probably be the first week in July 
Since the last report ten deaths have occurred 
in the membership, the total in all the grades 
now amounting to 1,690. 

The Finance Committee’s report showed a 
very favorable condition of affairs, the tota! 
cash receipts for the fiscal year having been 
$29,858.53, and the disbursements for ex 
penses $27,455.92. The actual balance of 
regular receipts was, however, only $59, but 
would have been considerably more had it 
not been for the extra expense caused by 
matters connected with the exhibition at 
Chicago and the Engineering Congress held 
there. 

The tellers of election reported the follow 
ing officers elected : 

President, E. F. C. Davis, Richmond, Va. 

Treasurer, Wm. H. Wiley, New York. 

Vice-Presidents, F. H. Ball, New York; 
Jesse M. Smith, Detroit; M. L. Holman, 
St. Louis. 

Managers, Jno. ©. Kafer, New York; 
Chas. A. Bauer, Springfield, Ohio; Arthur 
C. Walworth, Boston. 

The proposed amendments to the rules 
were then taken up, and owing to misun- 
derstandings the meeting was soon involved 
in a parliamentary tangle, from which it 
seemed at times almost impossible to deliver 
it. Finally, however, by the unfailing good 
nature of President Coxe and some mutual 
forbearance, the machine was got running 
smoothly again, and the proposed amend 
ments were adopted. 

The primary cause of the irregularity was 
some proposed amendments by Mr. Hill, 
who thought there should be more classes 
of members—in accordance with the classifi- 
cations of members in other similar socie- 
ties. Mr. Hill's proposed amendments were 
not read to the society, but from what 
President Coxe said during the tangle it was 
apparent that one clause would require the 
council to sit in judgment of a member 
when charges were brought against him by 
another member, 

This President Coxe was evidently de- 
cidedly opposed to, and, in fact, said that 
he would never sit in such judgment of a 
member except as a juryman ina regular 
court of law. Mr. Hill gave notice that he 
would submit his amendments for consider- 
ation at the next meeting. 

The rules as they now stand permit engi- 
neers in any branch of the profession to be- 
come members and generally raise some- 
what the qualifications for membership, 





It was late when Mr. W. J. Keep’s mono- 
graph presented asa member of the society’s 
Committee on Uniform Methods of Testing 
Materials was presented. It is entitled, 
‘Relative Tests of Cast-iron,” and after 
touching upon the pecullar nature of the 
material dealt with, its differences from 
other metals, such as steel, etc., the effect 
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of different constituents is discussed, and 
finally an account given of the methods of 
casting and the results obtained with a large 
number of test bars, varying in size from } 
inch square to 4 inches square and of vary- 
ing lengths, the object being to study and 
show the relation existing between Mr. 
Keep’s proposed 4 inch square bars and all 
the other test bars which are, or have been, 
used elther here or abroad. Owing to the 
numerous diagrams and tables which form 
essential parts of the paper we shall have to 
defer a fuller presentation of its results un- 
til a future time, and may then give the 
substance of the discussion upon it. 

Following this was the presentation by 
Mr. G. M. Sinclair, of his paper, ‘‘Notes on 
Steel Forgings,” which we printed in our 
last week’s issue. When its presentation 
was complete it was 15 minutes after lunch 
time, and there was no discussion. 





At the close of this session lists were dis- 
tributed, giving the names of all the mem- 
bers who had registered, in the order in 
which they had registered, and numbered 
consecutively. Each member as he regis- 
tered had been given a badge to which was 
attached the number appearing opposite his 
name on the register, and thus any member 
who wished to know or to recall the name of 
any other member had only to note the num- 
ber borne upon his breast, and consult the 
printed list, and occasionally the edifying 
spectacle presented itself of such bosom 
friends as Worcester Warner and John 
Brashear meeting and each carefully scan- 
ning numbers and lists before venturing to 
recognize each other. 

The plan is, however, thought to be a 
good one—borrowed from the practice of 
the American Association for the Advance- 
ment of Science. At first 300 of these 
numbered badges were provided, with the 
idea that would leave a good margin of un- 
used ones, but by Wednesday noon 347 
members had registered, and it began to be 
appreciated that this was considerably the 
largest attended meeting in the history of 
the society. 





TUESDAY EVENING'S SESSION. 


Before proceeding to the discussion of 
professional papers, Mr. M. N. Forney in- 
troduced a resolution authorizing the council 
to appoint a committee to manage a series 
of monthly meetings, to be held in the so- 
ciety’s house, these meetings to be similar 
in character to those held last winter with- 
out official sanction by the society. Mr. 
Forney spoke of the reasons for and against 
the holding of such meetings, and Mr. Hol- 
loway, though living in New York, spoke 
from the standpoint of a member living at 
a distance, and thought such members 
might with some reason complain that New 
York members were getting more than their 
share of the benefits of membership. 

Upon this a number of members living at 
a distance, not only expressed willingness 
that such meetings should be held, but 
hoped they would be, and the resolution 
was carried almost unanimously. 





The first paper on the programme was 
entitled, ‘‘ Trial of a Vertical Triple-expan 
sion Condensing Pumping Engine at the 
Trenton Water-works,” by Samuel Web- 
ber and 8. 8S. Webber. 

This engine had cylinders of 204 inches, 
36 inches, and 52’x86'’ stroke, and con- 
sumed 1.42 pounds of coal and 13.41 pounds 
of water per indicated horse-power on 112.27 
steam pressure by gauge, and an account 
of the test was contributed to our columns 
by Mr. Webber, in issue of May 17, which 
was soon after the trial was run. 

In discussing it Mr. Chas. E. Emery 
stated that in his opinion the cards showed 
that the best attainable performance had 
not been obtained from the engine. He 


thought the mean effective pressure in the 
third or low-pressure cylinder should have 
been higher than it was (6.85 pounds). 

The next paper was entitled ‘‘ Tests on the 
Triple Engine at the Mass. Inst. of Tech- 
nology—Second Paper,” by C. H. Peabody 
and E. F. Miller. 
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These tests were made on a 9-inch, 16-inch 
and 20x30" engine, and peculiarities of 
the action of the jackets and reheaters noted. 

It is stated that if the engine be warmed 
up by the jackets, and the latter then cut 
out, the influence of the stored heat can be 
measured for an hour or more after the 
jackets are empty, and generally the in- 
fluence of the jacket was shown to be favor- 
able. 

Prof. D. 8. Jacobus, in discussing the 
paper, called attention to the fact that, as 
had been shown by previous tests, jackets 
were considerably more beneficial on small 
cylinders than on large ones, and that con- 
clusions as to the advantages or otherwise 
of steam jacketing should not be drawn 
from experiments with such a small engine, 
and applied to larger ones, or to those in use 
for driving. 








At this point, Dr. Egleston having come 
in, his report on behalf of the committee on 
matters connected with gauging wire and 
sheet metals was called for. He reported 
having corresponded with a number of 
foreign bodies on the subject, and having 
conferred with a committee of the American 
Railway Master Mechanics’ Association. 
The general tendency seemed to be to 
abandon gauges, and get down to measur- 
ing wire and sheet metals by micrometer 
calipers, or at least designating wire by its 
actual size in decimal parts of an inch. A 
resolution based on this practice was offered 
by him, and adopted, this resolution being 
a recommendation by the society to so 
measure and designate wire and sheet 
metals. 





The next paper was ‘‘ Trial of a Leavitt 
Pumping Engine,” by F. W. Dean. 

This trial was made on a pumping engine 
27 21 inches and 54.13 inches by 10 feet 
stroke at the Louisville Water Co.’s plant, 
Louisville. Thetrialextended over 144 hours, 
and gave a water rate of 12.156 pounds per 
indicated horse-power per hour. Its dis- 
cussion was deferred until the next paper, 
‘Trials of a Recent Compound Engine, 
with a Cylinder Ratio of 7 to 1,” by the 
same author, was alsoread. This trial gave 
a water consumption of 1284 (average) 
pounds per indicated horse power per hour. 
The engine had cylinders of 18.44 inches 
and 48.50 inches by 48 inches stroke. 

The high-pressure cylinder was com- 
pletely jacketed; the low-pressure had 
heads so protected, with reheater in receiver. 
This engine was proportioned on the plan 
advocated by Mr. Geo. I. Rockwood, who, 
in discussing the two papers, gave figures 
to show that, had the conditions for his en- 
gine been as good as those for the Louisville 
engine, the advantage would have been on 
his side by about eight per cent., and he 
seemed to show pretty clearly that this com- 
parison between a pumping engine working 
under generally more favorable conditions 
than his mill engine was working did not 
show that his system was inferior, but 
rather the reverse. 

Mr. Chas. E. Emery, in discussing the 
paper, said that it seemed to him the two 
papers showed that we were not using steam 
at sufficiently high pressure for triple ex- 
pansion engines, and that with the boiler 
pressures used, two-cylinder compounds 
could be designed to do quite as well, espe- 
cially when extra cost, expense of mainten- 
ance and room were considered ; and this 
last consideration he thought of especial im- 
portance in marine engines, and that the 
possibilities of two cylinder compounds in 
marine practice had not yet been fully de- 
veloped. yi 

Finally, Mr. Wm. Kent said that with 
modern conditions as to steam pressure, 
speed, etc., the Pawtucket pumping engine 
would probably do about as well as either 
of the engines tested. 

The next paper was entitled ‘‘ Changing 
the Suction System of a Pumping Engine,” 
by F. W. Dean. This paper describes the 
manner in which a 30-inch column of water, 
seven miles long and coming tothe pump 
suction under a pressure of 30 pounds; is 
handled without danger or difficulty, the 
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plan adopted being a large air chamber, at- 
tached to which are six spring loaded relief 
valves to limit the pressure in case of any 
sudden surge, such as might occur in reduc- 
ing the speed of the engine. 

In discussion, Mr. Forrest M. Towl gave 
some account of the practice on oil pipe 
lines where oil was regularly delivered to 
pumps under pressures ranging from 2 to 50 
pounds ; and in one case a pump regularly 
received oil at a pressure of 375 pounds and 
delivered it at 900 pounds, working smoothly 
and well. 

The last paper of the session was ‘‘ Some 
Tests of the Strength of Spruce Columns,” 
by Gaetano Lanza and Edward F. Miller. 

These tests were made on full-sized col- 
umns of spruce of a grade such as is in 
common use. For timbers 7} inches square, 
50 inches long, the ultimate strength per 
Square inch was 3,195 pounds, and for 10- 
inch square columns 100 inches long, 2,613 
to 2,745 pounds. 


WEDNESDAY MORNING’S SESSION. 


The first paper to be presented was ‘‘ On 
the Theory of the Moment of Inertia,” by 
C. V. Kerr. 

The author protests against the ordinary 
definitions of moment of inertia, and en- 
deavors to place the subject before engi- 
neers and students in a simpler manner than 
is usual, and amongst the practical con- 
clusions drawn by him was that the strains 
brought upon the arms of engine fly- wheels 
by sudden throwing on or off of loads ap- 
plied at the shaft were of such character as 
are borne by a beam fixed firmly at both 
ends, where one of its supports is moved in 
a direction at right angles to the axis of 
the beam, producing in the latter a double 
or reverse curve, and that the stress thus 
brought upon the arm at the hub is double 
what it would be if the arm were loosely 
connected at the rim. Owing to this fact, 
and to the fact that the stress caused by 
centrifugal force would call for practically 
a uniform section throughout the length of 
the arm, he thought they should be made so. 

The next four papers, by Mr. Chas. T. 
Porter, were presented together by the 
author, and in them he describes the princi- 
pal features of a new high-speed, throttling, 
multiple-piston-valve engine designed and 
built by him. The papers attracted much 
attention and favorable comment, and we 
shall probably give them further attention 
in a future issue. 

Prof. Gaetano Lanza then presented two 
papers, the first being a mathematical dis- 
cussion of the ‘‘ Stresses in the Rims and 
Rim Joints of Pulleys and Fly-wheels,” 
and the second on ‘‘ The Application of 
Brakes to the Truck Wheels of a Loco- 
motive.” 

The author gives trial data taken from 
experiments made on trains of the Old 
Colony Road. The distances run with 
various weights of train before coming toa 
stop, both with and without engine throttle 
closed, are tabulated. 

The last paper of this session was by 
Prof. F. M. Goss, on ‘‘An Experimental 
Study of the Effect of the Counterbalance 
in Locomotive Drive Wheels Upon the 
Pressure Between Wheel and Rail.” 

The author made experiments on the 
locomotive, at Purdue University by pass- 
ing annealed iron wire between the locomo- 
tive drivers and other wheels—idlers— 
directly under the drivers. The variations 
of thickness of the wire after passing 
through are used as a measure of the wheel 
pressures, and the following conclusions 
are drawn : 

(1) Wheels balanced according to usual 
rules (which require all revolving parts, and 
from 40 per cent. to 80 per cent. of all 
reciprocating parts, to be balanced, the 
counterbalance for the reciprocating parts 
to be distributed equally among the several 
wheels connected) are not likely to leave the 
track through the action of the counter- 
balance, and cannot do so unless the speed 
is excessive. 

(2) A wheel which, when at rest, presses 
upon the rail with a force of 14,000 pounds, 
and which carries a counterbalance 400 
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pounds in excess of that required for its 
revolving parts alone, may be expected to 
leave the track through the action of the 
counterbalance whenever its speed exceeds 
310 revolutions per minute. 

(3) When a wheel is lifted, through the 
action of its counterbalance, its rise is com- 
paratively slow, and its descent rapid. The 
maximum lift occurs after the counter- 
balance has passed its highest point. 

(4) The rocking of the engine on its 
springs may assist or oppose the action of 
the counterbalance in lifting the wheel. It 
therefore constitutes serious obstacles in the 
way of any study of the precise movement 
of the wheel. 

(5) The contact of the moving wheel with 
the track is not continuous, even for those 
portions of the revolution where the pressure 
is greatest, but is a rapid succession of 
impacts. 

The reception at Sherry’s in the evening 
was, as usual, a brilliant and very enjoyable 
affair, At this gathering President Coxe 
delivered his address, which, as was appro- 
priate to the occasion, was non-technical in 
character. He dwelt especially upon the 
advantage of having the ladies present at a 
meeting of mechanical engineers, and to 
the encouragement and satisfaction derived 
by an engineer from having his wife and 
possibly his daughters interested in and 
somewhat intelligent with respect to the 
work carried on by him—capable of under- 
standing something of the reasons why his 
name might be known the world over, 
wherever industrial operations are carried 
on. It was very discouraging to be known 
everywhere except in one’s own home. 
Suppose, for instance, Mr. Porter [Chas. T.] 
to go home after perfecting some of his 
recent work, and say, ‘‘ well, my dear, we 
have at last got a frictionless governor,” and 
receiving a reply something like, ‘‘ well 
what difference does that make to you? 
You voted for Hill.” 


THURSDAY MORNING’S SESSION. 


The first paper presented at this session 
called out the electricians of the society in 
force, and the air was for a time filled with 
voltage, amperes, potential, resistance, etc. 
The paper was entitled ‘‘ Present and Pros- 
pective Development of Electric Tram- 
ways,” by C. J. Field, and is a general 
comparison of old and new practice in the 
building of electric roads. 

The running expense of the older horse 
lines is stated to have been between 18 
to 25 cents per car mile, while with elec- 
tricity the rate is given as between 1 and 14 
cents per car mile. 

There was really little of the prospective 
element in the paper, but this deficiency 
was amply supplied by the discussion; 
several of the latest developments being 
sketched and described by Mr. Henning and 
others. 

‘* Rustless Coatings for Iron and Steel, 
Galvanizing, Electrochemical, Painting, 
and other Preservative Methods,” by M. P. 
Wood, was the next paper. It is acontinua- 
tion or supplement to that read before the 
Montreal meeting by the same author, and 
treats on the corrosion of boilers, fouling of 
ships, etc., being largely a collation of the 
literature of the subject. 

‘The Effect of Clearance on the Economy 
of a Small Steam Engine,” by G. W. Bissell, 
was next. The clearance of the engine ex- 
perimented upon was varied by connecting 
piping to the head spaces, and the most 
economical results were obtained with a 
clearance of 14} per cent., as against 8.27 
per cent.—the origina] condition. 

Mr. F. F. Hemenway said he thought the 
experiments were entirely inconclusive, even 
for the conditions. The indicators were 
connected to horizontal pipes connected at 
each end of the cylinder and extending out at 
its side. vipes one inch diameter, and of 
different lengths, were put on to vary the 
clearance space, and the indicators were 
tapped into this extension near the cyliader, 
Mr. Hemenway thought the current of 
steam passing across the openings to the 

[Continued on Page 9.] 
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LETTERS FROM PRACTICAL MEN. 





Inventors and Inventing. 
Editor American Machinisi: 

It seems to me there never has been a 
time in the history of the world when a 
bit of slang came nearer being applicable to 
everybody in general than at the present 
time, that bit of slang being, ‘You have a 
wheel in your head.” 

The number of persons nowadays who 
have not only wheels but levers and cranks, 
with all sorts of notions thereof in their 
heads, is really surprising, and this number 
seems to be on the increase, too, until it has 
become quite a difficult matter to find aman 
outside of a machine shop, who is not an 
inventor or has not tried to be one some 
time in his life. This would not be so diffi- 
cult to comprehend if the would-be inven- 
tors were all ignorant, unpractical people, 
but they are not. On the other hand, the 
majority of them, it seems, are rather above 
the average in general intelligence and 
common sense. It must be, however, that 
this intelligence does not include an ade- 
quate knowledge of physics and mechanics. 
Otherwise we would simply be casting re- 
flections on their sanity. 

Inventors among practical mechanics, it 
must be noted, are comparatively scarce, 
and the reason is obvious; they know what 
they are about and the others do not. Be- 
ing practically acquainted with the charac- 
teristics and properties of the different 
metals, they know beforehand about what a 
certain sized piece of a certain metal of 
such or such form will do under the cir- 
cumstances, and are, therefore, enabled to 
accept or reject it intelligently as expert- 
ence and observation may dictate, and for 
this reason when they do invent, their in- 
ventions generally amount to something, 
but as a general thing, mechanics—those 
who some folks may think have the best 
chance to invent—are the most skeptical 
class of men in the world as regards the 
success of a new invention. And in most 
cases they have good reason to be skeptical, 
considering the number of inventions most 
machine shops—especially jobbing shops— 
turn out every year which prove to be ab- 
solutely worthless. 

These worthless or rather absurd inven- 
tions—for even a mechanic may produce a 
worthless invention, as a good many have 
found to their sorrow—are, as I have sald, 
almost without exception the productions 
of persons who know little or nothing about 
machinery, and I have often thought what 
a grotesque picture it would be if all the 
ideas of all these inventors could be sud- 
denly evolved into tangible shape and placed 
before the vision in a panoramic view or 
made to pass like a circus procession, 
where one could get a good look at every- 
thing. 

My opinion is that one would ‘‘drop 
dead” from sheer astonishment long before 
the procession had half ‘‘processed.” For, 
undoubtedly, there would be worse things 
than that sail or rudder which some bright 
genius was going to attach to a dog’s tail 
to enable it to turn sharp corners at right 
angles on a dead run—if anything worse 
would be needed. And this is no draft on 
the imagination, but, as I understand from 
good authority, is the substance of a patent 
applied for, and can be seen by the curious 
in the Patent Office at Washington. 

And what, I wonder, in the way of ab- 
surdity could not be seen there. Statisticians 
say that there are about two hundred thou- 
sand models stowed away in that wonder- 
ful curiosity shop of the American people, 
besides numberless drawings and designs. 
Think of all the crystallized brain force that 
these things represent, the sleepless nights 
and weary days, the patience, energy and 
dollars they have cost! And these have 
nearly all been accumulated during the 
last 50 years. Of a truth, this must be the 
mechanical age. 

But to show how ridiculous some people’s 
mechanical ideas are: Not long ago a young 
fellow—a solicitor by profession, and a very 
shrewd one, too—asked my opinion about a 
scheme which had been bothering him for 
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some time, and which he burned to see in 
operation. It was this: He would attach 
a coll spring to the treadle of a sewing ma- 
chine in such a manner that when the oper- 
ator moved the treadle one way the spring 
would pull it the other and thus save the 
operator half the labor. He forgot that the 
force required to put the spring in a posi- 
tion to work might be as great or greater 
than that required to do the work itself. 
Another fellow came into the shop one day 
in a white heat of inventive creation and 
asked how much it would cost to make a 
pair of shears to cut a scalloped edge on 
clotb. I told him about what they would 
cost and about what I thought they would 
be worth after they were made. The first 
statement scared him and the second made 
him angry. He knew they would work, etc. 

But of all foolish inventing that on the 
line of perpetual motion seems to me the 
most foolish, and yet the would-be inven- 
tors of this impossibility may be counted 
by the dozen. They are to be found in 
nearly every class of society, and in age all 
the way from the lad of 16 up to the old 
gray-haired man of 60. 

One of the latter class, an exceedingly 
mild faced, inoffensive-looking old gentle- 
man, came to the shop one day, a year or two 
ago, witha bundle of drawings under his 
arm. What kind of a machine was it to be? 
Oh! he didn’t know—‘‘not much of any- 
thing.” He did not have the complete ma- 
chine there, but only a part of it, which he 
wanted us to materialize into iron and steel, 
after which he would invent some more to 
add to it. Well, he invented some more, 
and every few weeks brought us drawings 
of parts he wished made and added to the 
original ‘‘it.” In this way 

It grew 

And it grew 
like Mr. Finney’s turnip, till there was hardly 
room in the shop to turn around. We soon 
learned that it was supposed to be a perpet- 
ual motion machine, and that its inventor 
not being satisfied with merely defying the 
law of gravitation, as most of his brethren 
do, had actually harnessed this force and 
was intending to make it do the work. 

I cannot describe this device—and I don’t 
believe the inventor himself could—further 
than to say that in general appearance it 
looked something like a gigantic endless 
screw or spiral gear, and consisted of paral- 
lel bars of strap iron 4 or 5 feet long fast- 
ened together in pairs with their edges 3 or 
4 inches apart, between which there rolled a 
grooved wheel bored toreceive ashaft, which 
in turn carried a huge spider-like wheel 8 
or 10 feet in diameter. These parallel bars 
were so put together that each pair stood a 
little in advance of the other, this forming 
aspiral, and the grooved wheels working be- 
tween them were, in some mysterious man- 
ner by the force of gravity, expected to re- 
volve the whole thing, which was provided 
with gudgeon bearings on the ends. 

After it had stood in the shop for about a 
year and a half, during which time all of us 
had more or less bruised our shins and 
cracked our ribs over it, besides being griev- 
ously tormented with answering questions as 
to what it was, the proud owner came and 
took it away. 

Did it work? To be sure it worked—the 
money out of the old gentleman’s pocket 
into the pocket of my employer. In this 
respect it worked very well indeed. 

At present I hear it is making fairly good 
scrap iron. Anti KnNow-ALu. 


Human Nature in the Machine Shop. 
Editor American Machinist : 

‘*Much may be made of a Scotchman,” 
sald gruff old Dr. Johnson—‘‘if he be caught 
young.” 

The same is probably true of an Ameri- 
can. Our manufacturers certainly catch 
the American boys young enough, and 
make enough owt of them, from a financial 
point of view, but what do they make of 
them ? 

Well, they teach them to do one kind of 
work, or to make one detail of a machine, 
and nothing else; in short, try to make 
machines of them. 


A boy or man in such a position soon 
regards his work as drudgery, as a sort of 
necessary evil, and loses al! sense of the 
dignity of his craft. Does it show a deep 
knowledge of human nature to put a man 
into such a state of mind? 

We have, in our shop, a very eccentric 
grindstone. It hasa ‘‘throw” of from 14 
to 8 inches ; and the revolutions per minute 
—well, you could count ’em in 15 seconds. 
It’s a good enough stone, but they run it 
too slow. As they use modern tools and 
methods, I can’t see why they tolerate the 
old relic. I’ve hinted about that stone 
until my hinter is almost in need of repairs. 
I’ve spoken to toolmaker, foreman and 
superintendent, but all to no purpose—they 
take a hint from a cub—never! I wish 
they would speed up and true up that old 
stone, and provide a means of wetting it, 
or else go to the other extreme ; increase the 
throw—throw it over the fence. 

As I have stated before, this grindstone is 
the only old-fashioned tool in the shop. 
My employers keep the shop light and well 
heated and ventilated, and provide a good 
toolroom. They know the value of such 
details. But I don’t think they know the 
value of human nature as a factor in their 
shop. 

As for me, 25 cents a day would not 
greatly change the quality of my work, 
but it would make more than 25 cents worth 
of difference in the quantity. Now, I am 
not a machinist on account of my health, 
but for all that, many things besides in- 
creased wages would induce me to hustle 
more. I know many young men who would 
do more work, could they sometimes get a 
word of praise for a well executed job. 
They wouldn’t always get the swell head, 
and would remember what the boss said 
long after the ‘‘ raise” was forgotten. 

Then again, it is humiliating toa young 
man to be compelled to ask for an increase 
of wages every time he feels it is due him. 

There are several large mercantile houses 
to-day, who owe much of their success to 
the fact that every six months or year the 
pay roll is revised, and all deserving em- 
ployes have their wages increased. If this 
plan pays for a mercantile house employ- 
ing 500 people, why would it not pay in a 
manufacturing concern? 

Men are like open books if looked at 
properly. The management of men is a 
thing founded upon human nature—you 
must know men in order to reach them. 

Teachers and preachers, merchants or 
politicians, all make a study of human 
nature. Can a manufacturer afford to have 
less practical knowledge of human nature 
than they do? 

A man’s shop surroundings also have 
much to do with the amount of his work. 
I know that if my fellow workmen and 
myself could drink pure, cold water, from 
a clean tank, in place of the filthy beverage 
now provided for us; if we had a clean 
place to hang our hats and coats in; if we 
were provided with better facilities for 
cleaning up after our day’s work, some of 
us would be a little more cheerful, and 
would not consider our work such drudgery. 

There is much, very much, talk about the 
improvements of this age. Whereare they? 
Has the improvement been in men, or has 
it been in machinery? There are too many 
employers ‘“‘the which” think that men 
are made for machines. They are all wrong. 
Machines are made for men; a few of them 
by THE Cus. 


Long-felt Wants. 
Editor American Machinist : 

I noticed some time ago a little item that 
you credit to Jndustries, which hits upon 
the above subject. It seems to me that in 
that item there are statements that are not 
just true. Long-felt wants are peculiar. 
It seems that the average person does not 
realize a want till he is obliged to do with- 
out something that he has in some way 
tried. 

I haveseena blacksmith making horse-shoe 
nails out of stock 14’’x4"’, who did not real- 
ize that he was working to a disadvantage ; 
but by a man who was accustomed to what 
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we call conveniences, a want would be 
easily discovered. There have been a great 
many inventions that have filled long felt 
Wwants—wants that we would shed tears 
over if we were obliged to want them no. 
but it seems that before they were filled ag 
well as they are, there were no tears shed 
over them, in fact, there has been a large 
amount of ‘‘ kicking” at every good or bad 
thing that seemed to be new, and I suppose 
that this will always be the case. 

The item to which I refer stated that 
invention is easy, that the difficult thing is 
to find ‘‘long-felt wants” to supply. 

Would it not sound nearer right if we 
put it something like this: Invention is 
easy if we pick out easy subjects, but if we 
try to fill real long-felt wants, we will find 
it not so easy, for they have remained un- 
filled for the simple reason that they 
difficult. There are millions of them. They 
are easy to find, but hard to fill. 

The item also states that it is more difii- 
cult to work out the details of an invention 
than it is to invent, which sounds to me like 
saying it is easier to start a job than to 
finish it. 

It is safe to say that to discover a cheaper 
way of producing any of the recognized 
necessities of life is to fill to some extent 
long-felt wants. 

Almost everything that we see around us 
has been worked out to a point where 
further improvement is difficult. If we can 
produce a barrel of flour at less than the 
present price, without cheating human labor, 
we will fill a long felt want. 

An invention must fill a real want. Many 
fail in trying to create a want for an in 
genious invention. 

At present power costs pretty high in 
some places, but perhaps only a short dis 
tance away the ocean waves are wasting 
lots of energy at wearing away shores. If 
invention is so easy, here is a chance for 
somebody to have a very easy time. 

A great many have tried to generate elec 
tricity direct from coal in an economical 
way. I should think such a thing would 
fill a want, and it does seem that it would 
be done if it were easy. 

I should like to discover some good way 
of making an annealing furnace for steel, 
one that would be reliable with the average 
run of good care. Such a thing would be 
of great value in the world. The reason 
why I do not do such a thing is because | 
find the subject difficult, and I suppose this 
is the reason that others have not. The 
world dislikes ‘‘ kickers,” but it takes a 
‘* kicker” to discover ‘‘long-felt wants.” 

A MEcHANIC. 
—_-e_____ 
Dressing—The Racker and_ th 
Side Tool. 
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By B. F. Spauprina. 





The racker is a very useful turning tool. 
It is known in different localities under 
various names. It isa general utility tool. 
In some shops its use is confined more par 
ticularly to roughing out, but where its 
powers and capabilities are better known, 
it is also used on the finest work. The 
principle which it embodies as one of its 
elements, is that of crossing the cylindrica! 
piece which it works upon obliquely with 
a straight cut, which is equivalent to using 
a round-nosed tool, and, if set right, leaves 
no feed marks. 

Fig. 1 (page 7) represents the form of the 
rackerasitisforged. It is bestin making tools 
of this kind to cut the bar into lengths long 
enough for two tools, and divide them by 
an oblique cut across the center. Theo- 
retically, perhaps, the tool forged on a 
piece of tool steel, 14''x8'’, should not have 
the blade more than 1} long. Practically, 
it is found that as these tools are generally 
set in the tool post, there is no loss of en- 
durance in making them 24” long, but in 
cutting the bar diagonally there is no par- 
ticular advantage in making the cut more 
angling than will leave the tapered ends 
14" or 13" long, as shown in Fig. 2. 

There is but little forging to do on these 
tools. What little there is to do is done 
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mainly with a round-cornered set hammer, 
one with a corner as rounding as quarter 
inch round iron—radius +’—is sharp 
enough. The tool is made narrower at the 
bottom to give it side clearance. There is 
no objection to narrowing the stock equally 
on both sides, rather an advantage, as the 
tool is sometimes used to run up to a collar, 
and after passing it start directly in on the 
other side, after the manner of a cutting-off 
tool, In which case side clearance is wanted 
on both sides. It may be thinned at the 
heel to 2”, an eighth of an inch on each side, 
when the top face of the tool is left 3” 
wide, or the full width of the stock, and 
this proportion may be observed as far as 
practicable, if the face of the tool is made 
narrower, 

In thinning it down, lay it on the anvil, 
so that the heel will just come to the near 
or inside corner of the anvil, tipping it 
sidewise at about the right pitch for the 
lower side, and hold the set hammer to 
match over it at about the right pitch for 
the upper side. The anvil and set hammer 
will then touch only the corner of the tool, 
as shown in Fig. 3. The hands soon be- 
come trained to set the tools in their proper 
positions. This is skill. 

As the lower edge of the tool is thinned, 
hammer down the stock which has spread 
out, and in so doing, if a little pains are 
taken, a part of the top rake may be forged 
in, and if this is well done there will be a 
saving of time in grinding, which will be 
thankfully appreciated by the person who 
may have that never coveted duty to per- 
form. 

The shape of tools along about in the 
middle period of their usefulness, partly 
worn out but freshly ground, is shown in 
Figs. 4,5, 6 and 7. After a tool is once 
put in shape at the grindstone, the re sharp- 
ening is done principally by grinding on 
the end. Ease of sharpening is one of this 
tool’s chief advantages. A tool made of 
self-hardening steel, and worn down to the 
stage shown in the cuts, can be ground in 
one minute, and put back into good cutting 
shape, after running all day steadily turn- 
ing 14’ soft steel. Seldom is more time 
required. 

The racker has some of the good points 
of a diamond point. When it once gets 
into the kit of a lathesman it is quite apt to 
undermine the diamond point, and super- 
sede it in his practice, if not in his theory. 
If a right-hand diamond point has a flat 
place ground on the nose a little wider than 
the pitch of the feed, and is set so that in 
cutting the extra width just does not scrape 
the cut, it does not come far from the action 
of the racker, as ordinarily applied to 
straight turning. As a matter of fact, 
rackers are sometimes forged in the shape 
ofa half diamond point, shaped by grind- 
ing a bevel on the leading side, and after- 
wards re-sharpened by grinding off the top. 

The first tools I remember to have seen 
which resembled the racker in the princi 
ples of its operation, were devised by 
Thomas Warner, formerly master armorer 
at the Springfield Armory, and were used 
for turning gun barrels. My recollection 
of them is that as fixed in the tool post the 
tool was in three parts, two of which were 
permanent, and one was subject to wear. 
These are represented in Figs. 8, 9 and 
10. They were A, the tool support; B, 
the cutter; C, the cap. The cutters were 
strips of tool steel milled to the shape of B, 
Fig. 8. They were hardened and tempered 
the whole length, or as far back as it was 
economical to use them. They were sharp- 
ened by grinding the end. If the back end 
of the tool support had been shaped as 
shown by the dotted line, and the cutter 
ground on both ends, the tool would have 
been reversible, right or left-hand, or B and 
C could be reversed in A. 

The bevel of the cut, formed by grinding 
off the leading corner, did not extend more 
than half way down the long lip. It took 
the brunt of the work. The finish size was 
given by the bottom of the hollow, as it 
was at this place that the tool took the 
deepest cut. The effect of the short lip 
running up, was much the same as though 
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it had run down, and continued the slope of 
the long lip downward. Hence the cut was 
equivalent to the cut made bya racker. 
It was necessary that the top of the hol- 
lowed part of the tool, which limited the 
depth of the cut, should stand at a certain 
height, as the work on which these tools 
were used was turning gun barrels, the 
irregular taper of which was governed by a 
guide, which raised or lowered the tool to 
make the barrel larger or smaller. Any 
change of the height of the tool in relation 
to the guide would, therefore, change the 
taper. 

These tools were excellent for this work, 
for as they were sharpened by grinding off 
the end, their height was not altered by the 
grinding, and the taper of the barrel did 
not need any attention after the proper 
height of the tools was once obtained. Its 
accurate reproduction on successive barrels 
was secured by the uniformity of the tools. 

Fig. 16 
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count of the direction of the blows which 
must be given to thin the edge. 

To make a right hand side tool when the 
steel has been pointed it is laid flatways on 
the anvil, with the heel to the left, even 
with the near or inside corner of the anvil, 
and tipped so that the heel side is raised, as 
the side next to the anvil is to be the right- 
hand side of the tool on which the bevel is 
to be forged. In striking !¢ in this position 
the hammer must be tipped in such a man- 
ner as to keep the upper side flat, and dent 
the lower side, as seen in Fig. 13. Care 
must be taken not to dent it clear across the 
tool, for the side which is to be the lower 
side of the tool must be left as nearly the 
full thickness as possible. Fig. 14 shows 
the back left strong without indentation. 

As the edge is thinned the stock spreads 
out, and the point is curled down, as shown 
in Fig 15. When the shape becomes de- 
formed as much as this, it is somewhat 
troublesome to reform it; it is best, there- 
fore, to correct its shape edgewise before 
it becomes so much malformed. 

In the section through A, Fig. 16, is 
shown a form of side tool which is quite 
prepossessing in its appearance. The blade 
is hollowed out, and apprentices generally 
think that the young toolsmith who makes 
side tools of this form has struck a good 
thing. It makes a tool that is so easy to 
grind, ‘‘ only have to touch it to the grind- 
stone.” 

There is not much in it. Its beauty is its 
greatest charm. It lacks the strength of 
the old stand-by, Fig. 12. There is one 
advantage which has been derived from it. 
This is the making of a tool to hammer the 
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They were not as expensive in proportion 
to the amount of stock removed as forged 
tools would have been, and the claim was 
made for them that they would be cheaper 
for general use than diamond points. 

Fig. 11 is copied from an illustration 
given by an excellent authority on lathe 
tools, as a representation of a side tool for 
‘‘cutting down side faces where there is 
but little room for the tool to pass.” It 
appears to be very well adapted for that 
purpose. 

The ordinary long-bladed side tool, as 
shown in Fig. 12, is left as stout at the root 
as possible, because it is sometimes con- 
venient to take a wide cut with it, which 
demands all the strength it can be made to 
possess. In forging this tool the end is 
drawn toa stunt point, both edge and flat 
ways. The side which is to be the top is 
kept straight. 

A right-hand side tool stands, when it is 
cutting, at the right hand side of the work, 
and cuts from right to left. The left-hand 
side tool stands at the left hand side, and 
cuts from left to right. The right-hand 
tool is handler to forge than the left-hand 
tool, unless the smith is left handed, on ac- 


bevel of side tools on without being obliged 
to tip the hammer. This tool fits into the 
square hole in the anvil, or may, be kept ina 
separate sow block. It is shown in Fig. 17. 
It should be made quite solid; fit well in the 
anvil also. It should be 2’ deep in the 
thinnest place, and 2'’ wide. The extreme 
depth of the impression may be anywhere 
from 3’ to 3’, according to the size of tool 
stock which is to be worked in it. Its man 
ner of use is apparent. The stock is laid in 
it to get the proper indentation, while the 
hammer blows are struck level. 

The tongue which protrudes from the 
front of the anvil tool is to catch the back 
thrust caused by the inclination of the hot 
tool to slide down the bevel. If the tongue 
did not protrude and catch the thrust on 
the straight unhammered part of the tool 
stock, the heel of the side tool would show 
an indent on the back side. 

When I was young I made one without 
the tongue, and it was shaped to make the 
blade concave, like Fig. 16. The concave 
style was a fashion that was running 
around wild about that time among the 
young toolsmiths of New England. I 
found that this forming tool needed im- 
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provement on account of this tendency to 
mutilate the heel. Some made their form- 
ing tools with the shape of the side tool 
impressed in them in the style of a close 
die, but the open tool, as shown in the cut, 
with the projection, gives a better oppor- 
tunity to work the steel. 

The older machinists did not care to have 
the side tools concaved. ‘‘ Razors were all 
right that way, but side tools ought to be 
the other way, if any way at all, except a 
straight slant.” Th«y were probably right, 
for they broke my pretty concave side tools, 
and that broke my heart. 

The most difficult thing to do in forging 
side tools is to set off the blade on the upper 
side to get the side rake, which, on tool 
steel 1}'’ wide, should be about an eighth of 
aninch. This can be done to the best ad- 
vantage by laying the tool diagonally across 
the out, left-hand, corner of the anvil, the 
flat side of the blade down, and an eighth 
or a quarter of an inch more than the full 
length of the blade reaching over the anvil. 
When the tool is thus laid, its position will 
invite and direct the blow, which will give 
it the right offset. 

If the anvil tool is used, the setting off 
for a right-hand tool is done on the side 
where a left-hand tool is forged. After the 
tool is set off, the chamfer on the lower 
edge is smoothed up, the lines corrected, 
the point cut off, and the blade straightened 
true with the stack. 

To make a bent-off side tool the tool is 
forged in every way like a straight tool, 
except that the point is bent down, as 
shown in Fig. 15. In bending the tool 
sidewise it bends in the form due to the 
inside bevel surface, and when it is bent to 
an angle of nearly 45° the point of the tool 
will be found to have been raised by this 
process to the proper height. 
eee ee 
A Forward Step. 





Manufacturers embarking in fresh enter- 
prises are sometimes forced to increased ex- 
pense by reason of the necessity of provid- 
ing in the original power plant for consid- 
erably more than the assumed normal volume 
of business. 

If it were always possible to dispose of 
second-hand engines, at anything like their 
real value, so great a margin would not be re- 
quired, as the machinery, if found inade- 
quate, after a few years, might be sold at 
fair rates, and a new engine installed, but 
a second-hand compound of ordinary build 
is usually hard to get rid of at other than 
old iron prices—the usual possible pur- 
chasers being the smaller concerns that 
must look close to running expenses, and 
unless the engine happens to be just the size 
wanted (which is seldom the case) first hands 
are looked to who will guarantee a proper 
machine for the particular work to be done. 

This want of adaptability to varying con- 
ditions of speed, load, etc., bars the usual 
build of compound from a wide field where 
its greater economy over the simple cylinder 
engine would otherwise cause its adoption, 
and any design tending to remove this defect 
is seemingly a step in the right direction. 

As our readers know, we illustrated, week 
before last, an engine in the design of which 
this feature of adaptability has been con- 
sidered. 

Not only are both the H. P. and L. vr. 
valves under governor control, but they are 
also separately adjustable. Allowing the 
engineer in charge to get the very best ar- 
rangement for the duty, at any time, and 
making the engine both more handy and 
more economical]. 

Under low powers the L. P. cut-off being 
shortened to the point at which H P. drop 
is eliminated, the usual loss of card area per 
unit volume of steam may be avoided, and 
when overloaded the card points are also 
under control, in addition to the governing. 

It is, of course, impossible to say at this 
time just to what extent this innovation may 
affect the general practice of engine building 
within the lines to which it seems adapted 
but it is, we think, a matter of interest and 
of some promise at least and its development 
will probably be closely watched. 
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The Shamokin Boiler Explosion. 
The reverberations of that boiler explo- 

sion at Shamokin have not yet died down, 

and the atmosphere continues filled with a 





' fog of assumption as to the cause of the dis- 


aster. 

Our transatlantic contemporaries seem 
agreed upon at least one point, and that is 
that the main responsibility rests with cer- 
tain ‘‘ barbarous Yankee customs,” the prac- 
tice of external firing being especially con- 
demned. It seems impossible to educate 
the subjects of the effete civilizations to 
that elevated position from which alone 
devastation can be viewed with, at least, 
the outward semblance of an inward calm, 
which may be said to be the normal con- 
dition of the American citizen when looking 
upon wreck or wrong of any sort or degree. 

Our English cousins, especially, seem hor- 
rified at the annihilating effects of the ex- 
plosion, although it is doubtful if their 
feelings extend beyond the mere human 
element involved, and include also the 
suffering company which lost its boilers. 
The English, with their slow notions and 
disregard of cost, have a complicated sys- 
tem of inspection that is inapplicable to the 
conditions of a free and untrammeled peo- 
ple, struggling to maintain various infant 
industries in the face of opposing nature. 
They fail to realize that it would be a 
source of extreme sorrow and expense to 
many of our corporations to be forced to 
revise their plants for the mere sake of 
preventing loss of life. 

Certain of our wisest statesmen, generals 
and lawyers who knew the wants of the 
country, long ago devised rules and regula- 
tions for government inspection of steam 
vessels, and as these have carried the coun- 
try safely over the hard spots for so many 
years, and as they are moreover susceptible 
of comprehension by the humblest intellect, 
it is unkind to our struggling corporations 
to suggest that a radical revision of the 
ordinances should be made, and that land 
boilers should be subject to law, as well as 
those on shipboard. 

Such changes would necessitate the re- 
tirement from lucrative posts of various 
astute politicians, and a large corps of men 
having experience in engineering matters 
would have to be created. 

Such persons might rafse objections to 
the placing of a large number of boilers in 
close proximity, on the ground that the 
theory of probabilities calls for the separa- 
tion of more than a few dangerous elements, 
as is already done in the case of joints and 
seams. 

Improbable as it may seem, we are not 
entirely indifferent to the loss of human 
life, but our time is limited, and incidents 
that might arouse others to special legis- 
lation are passed over by us as simple daily 
occurrences, the responsibility for which 
we shoulder upon Providence. 

——_->e—__—_- 
Weight and Mass, 

It will be remembered that, at the Mon- 
treal meeting of the A. 8. M. E., Professor 
Webb, in discussing shaft governors, called 
attention to the distinction which should be 
made between weight and mass in investi- 
gations of the effects produced by the vari- 
ous parts in motion, stating in substance 
that weight, so far from being wanted in 
the working parts of a shaft governor, was 
not wanted at all, but that it would be de- 
sirable to eliminate it, if possible, and leave 
only mass, 

We are reminded of this by a curious and 
somewhat interesting error which is to be 
found in the December number of Ser/hner’s 
Magazine, wherein Walter Launt Palmer 
contributes a curious tale called the ‘‘ Man- 
tle of Osiris.” In this tale the author adopts 
the fiction of being merely the editor of a 
manuscript left in his hands by a friend 
who discovered this mantle of Osiris, and 
found that it possessed the property of in- 
sulating substances from the effects of gravi- 
tation ; in other words, depriving them of 
weight. This mantle is supposed to consist 


of thin sheets of a peculiar metal, which, 
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when placed under any object, prevents the 
earth from exercising any attractive power 
on that object, or at least, very little, and, 
as a result of its use, its discoverer says that, 
among other things seen by his prophetic 
vision, are heavy wheels with half their 
rims thus insulated, and therefore perpetu- 
ally revolving and furnishing power by 
reason of the weight of the uninsulated 
half ; and ‘‘ war ships carrying their armor 
and monstrous guns—all weightless.” 

At this point, apparently to anticipate 
possible criticism, the author appends a foot- 
note, in which he says that the writer of the 
manuscript ‘‘ forgets that the weight of a 
gun is necessary to absorb the recoil of its 
discharge.” Curiously enough, however, it 
is the foot-note and not the vision that con- 
tains the error; for in the sense in which it 
is meant, guns do not require weight in 
order to absorb the recoil of their discharge. 
They require only mass, the effect of which 
is manifested by their resistance to being in- 
stantly put in backward motion by the force 
of the discharge ; and their mass and conse- 
quently their resistance to recoil would be 
entirely unaffected by cutting off from them 
the effect of the earth’s force of attraction. 
With a section of the ‘‘ Mantle of Osiris” 
under it, a gun would be in much the same 
condition as if suspended at the center of 
the earth; it would have no weight, it is 
true, but its mass would cause it to resist 
being put into rapid motion, just as much as 
though it had weight. A little considera- 
tion of Mr. Palmer’s mistake serves to make 
the distinction between weight and mass 
very clear. It is a distinction which it is 
important for the mechanic to have in mind, 
and it is too often overlooked. 

——_—_ ~<g@>e———— 
Packing Goods for Export. 





One great drawback to trade in certain 
articles between the United States and Cen- 
tral and South American countries, is the 
seeming unwillingness of many manufactur- 
ing concerns to clothe their products to suit 
the native fancy, and so as to withstand the 
very hard usage to which shipments are 
subjected. 

At many places the vessels are forced to 
lie in an open roadstead, and the shipments 
are landed by means of barges or lighter, 
which are manned by a laughing, frolicking 
crew, acting more like school boys on a holi- 
day than longshoremen. 

Between spells of cigarette rolling and 
skylarking, a sling is secured to the pack- 
ages, and down goes the freight helter- 
skelter into the boat that bumps heavily 
against the ship’s side as she surges on the 
heavy swells. 

The crash of glass and bursting open of 
boxes is the signal for shouts and laughter, 
the ship’s officers, who may possibly be near, 
looking on with good-natured unconcern, 
experience having taught them that there 
is no use interfering. 

Large quantities of the mineral waters 
and like necessaries are annually shipped 
from England, the citizens of such places as 
Salvador, Guatemala, Costa Rica, etc., pay- 
ing the heavy extra freightage in prefer- 
ence to risking breakage most likely to re- 
sult with the flimsy packing and glassware 
sent from the States. 

A Yankee baggage-smasher would be 
looked upon as an impostor in any of the 
Central American ports touched by the 
Pacific Mail steamers, and until our manu- 
facturers of perishable goods realize the 
true state of affairs neither reciprocity nor 
any other allurement will put certain Span- 


ish-American coin in Yankee coffers. 
———_- =e _—_——_ 
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HAND-BOOK OF PRACTICAL 
use in the Shop and Drafting Room. 
H. Saunders, Ph. B. 


This isa book written and compiled for 
practical mechanics by a young man who 
has had some shop experience both before 
and after his course in college, and who has 
made a study of the things that machinists, 
patternmakers, draftsmen and other me- 
chanics engaged in machinery building 
most often want to know. He has endeav- 
ored to make a book which tells them these 
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things in the plainest possible manner, ang 
to give the desired information in the most 
convenient form for practical application to 
every-day work. Such examination of the 
book as we have been able to make, cop. 
vinces us that he has succeeded admirably, 
Plain, concise directions and informa:ion 
are given regarding angles, areas, belting, 
bevel gears, blue prints, bolts, cams, cone 
pulleys, drills; gears of all kinds, with 
tables, rules, etc., keys, lathe work prob 
lems, measurements, pulleys, reamers, screw 
threads, screw cutting, and numerous other 
things connected with shop and drafting 
room work. Many useful tables are given, 
some of which are entirely new; such, for 
instance, as a table of constants for rea‘ ily 
finding the size at bottom of thread of any 
screw ; a table of decimal equivalents o/ a 
pound ; atable of divisions of circles into 
equal parts by chords; a table of taps and 
tapping drills, regular and special ; table of 
tapers and corresponding angles. Where 
rules for calculations are given, examp'es 
are worked out; and, in the case of bevel 
gears, worm gearing, and in other places 
where necessary, diagrams are given. We 
notice very few errors in the book; one of 
these is in the definition of the vernier scale, 
where this scale is said to be ‘‘ 14, divided 
into 10 equal parts.” The definition should, 
of course, be much broader than this, ‘and 
should cover any number of divisions, not 
simply 10 and 11. Then in the directions 
for case-hardening, the element of time is 
disregarded—and time is important in case- 
hardening. These, however, are but minor 
errors, and the book as a whole is an ex. 
cellent one. It is of convenient size for the 
pocket, and is published by the Student 
Publishing Co., Hartford, Conn. Price, $| 

The New Science Review is the title of 
anew quarterly magazine, which proposes 
to devote its pages to the presentation of 
new theories and inventions or discoveries, 
which will be handled in a manner intended 
to make the magazine especially interesting 
and valuable to the general public, and yet 
maintain a high standard of scientific value. 
The first numbers of the journal contain 
matter of very great interest to those who 
wish to be abreast of the times in respect to 
what is passing through the minds of ad- 
vanced investigators and thinkers in almost 
all branches of science. The new publica- 
tion would, however, have created a more 
favorable impression in the minds of me- 
chanical engineers had its first number not 
contained an article by Mrs. Bloomfield 
Moore, entitled ‘‘A Newton of the Mind,” 
and in which article Keely is brought for. 
ward as the Newton, and the propeller of 
his air ship described. In our issue of Sep- 
tember 27th, we published extracts from 
this article which show its character. The 
new magazine is published by the Transat- 
lantic Publishing Co., 1,122 Broadway, 
N. Y., and 147 North Tenth street, Philade! 
phia. 
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Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request | 
that effect. If questions are enclosed with a business 
communication, they should be written on a separa 
sheet. 


(560) B. H. R., Alliance, Ohio, written: 
Please inform me how to plate brass an 
steel, or give me the name of a book treat- 
ing on this subject. A.—You will find a! 
these processes described in ‘'Complet 
Treatise on the Electro-deposition of Met 
als,” by Dr. George Langbein, published 
§ Henry Carey Baird & Co., Philadelphia 





(561) E. M. 8., Detroit, Mich., asks: Wha‘ 
kind of varnish is used by manufacturer 
of rough malleable iron castings to preven’ 
them from rusting. .A.—For this purpose 
cheap grade of Japan varnish thinned dow: 
with benzine to any desired degree is ofte 
used. This varnish you can obtain fror 
any dealer in paints and oils. 
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(562) W. W. 8., Passaic, N. J., writes : 
Kindly inform me what will securely fasten 
paper to a polished metal surface. A num- 
per of things have been tried, but the paper 
invariably peels off in a short time. A.— 
Dissolve rye flour in a solution of caustic 
soda, dilute with water, and in so doing 
stir well all the time. To this paste add 
Venetian turpentine, a few drops for each 
4 pound of flour. This paste will adhere 
firmly to glass, tin foil and all metals. 


563) E. B., New Orleans, La., asks: Are 
there any books published treating on laying 
out boiler and sheet-iron work? If 80, 
please give title and address of publishers. 
_|.—**The Theoretical and Practical Boiler 
Maker,” by S. Nicholls, published by the 
author, Blackpool, England ; and the ‘‘ Tin- 
smiths’ Pattern Manual,” by J. K. Little, 
published by the American Artisan Press, 
Chicago, Ill., are good books. You can ob- 
tain these from any dealer in scientific 
works. 


(564) J. G., Westfield, Mass., writes : 
Some months ago I read in your paper ex- 
tracts from a book giving the resistance to 
tension, compression, etc., of metal and 
other substances, and also practical tests of 
metals. I would be glad to know if the 
book has a real value, where it can be ob- 
tained, and price. A—We have given 
extracts from several books, and, therefore, 
do not know to which particular book you 
refer. Kindly give us the date of issue, or 
the title of the book. 


(565) G. E. L., Paterson, N. J., asks: 
Hlave yo. any back numbers which show 
how to design small boilers for steam 
launches? A.—In our issue of March 27, 
1890, we have given the mode of procedure 
of designing small upright boilers for 
stationary plants, from 2 to 6 horse power. 
By increasing the diameter of the furnace 
and outside diameter of the shell a little, and 
reducing the height of the furnace and shell 
so as to bring the center of gravity as low 
as possible, these designs may also be used 
for marine purposes. We have no back 
numbers prior to 1893 in stock. 


(566) C. A. W., Brooklyn, N. Y., writes: 
Kindly inform me where I can obtain in 
this country Reed’s Engineer’s Hand-book? 
{.—Reed’s ‘‘ Engineer’s Hand book to the 
Local Marine Board Examination for Cer- 
tificates of Competency as First and Second- 
class Engineers’, by W. H. Thorn, is 
published by Thomas Reed & Co., 184 
High street, West Sutherland, England. 
It can be obtained in this country: from any 
dealer in technical works; probably D Van 
Nostrand Company, 23 Murray street, New 
York ; or Spon & Chamberlain, 12 Cortlandt 
street, New York, will be the nearest to 
you, 


(567) J. M., Toronto, Canada, writes: 
Have you any copies treating on theory of 
the planimeter? If so, can yousend mea 
copy ; andif not, can you refer me to any 
book treating on the subject ? A.—In eur 
issue of January 28, 1892, you will find the 
whole theory of the polar planimeter. ex- 
plained ; but, unfortunately, we have no 
stock on hand, excepting bound volumes, 
published prior to 1893. In the catalogue 
published by the American Steam Gauge 
Company, Boston, Mass., you will find the 
use of this instrument explained. We can- 
not call to mind any other book treating on 
the theory of the instrument. 


(568) L E.8., Sacramento, Cal., writes : 
Please inform me of some kind of glue or 
cement which can be used for fastening 
rubber tires on cast-iron band-saw wheels. 
Iam at sea to know what to use to make 
them stick. A.—Dissolve gum shellac in 
ammonia. This is best accomplished by 
soaking pulverized gum shellac in 10 times 
its weight of strong ammonia, when a slimy 
mass is obtained, which in three or four 
weeks will become liquid without the use 
of hot water. This softens the rubber, and 
becomes, after volatilization of the ammonia, 
hard and impermeable to gases and fluids. 
The surface of the cast iron, to which the 
-ubber is to be fastened, should be smooth. 


(569) C. F. R., Newark, N. J., writes: 
Please let me know if the articles on ‘‘ Prac. 
tical Drawing” and ‘‘ Modern Locomotive 
Construction,” by J. G. A. Meyer, which 
appeared in your columns, have been pub- 
lished in book form. If so, at what price 
could you furnish me acopy of each? A.— 
The articles on ‘‘ Practical Drawing” have 
not yet been published in book form, but 
they will be put in the publisher’s hands as 
soon as they have been revised and the new 
matter which is to be added is completed. 
The articles on ‘‘ Modern Locomotive Con- 
struction” have been published in book 
form by John Wiley & Sons, 53 East Tenth 
street, New York, from whom copies can be 
obtained at $10 each. We do not deal in 
books. 


(570) C., Cincinnati, Ohio, asks: What 
is the difference between an injector and an 
inspirator ? A.—Both work on the same 
principle ; the difference is in the detail of 
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construction. 2. Where is the Bethlehem 
Iron Works located? A —In Bethlehem, 
Pa 8. What is the object in making large 
shafts hollow? A—To obtain the maxt- 
mum strength with the minimum amount 
of metal. 4. The.company for which I am 
working received some time ago a lot of 
motor bearings in halves, and they did not 
seem to have been soldered together. Can 
you inform me how they were turned and 
bored ? A.—We cannot give you the in- 
formation with any certainty; they may 
have been bored and turned in a special ma- 
chine, or a lathe may have been used for the 
purpose. 


(571) L. E. C., Wilkinsonville, Mass., 
writes: I wish to transmit about two horse- 
power from one building to another, the 
shafts are about 135 feet distant from each 
other. I intend usinga 1 inch rope running 
on 36-inch grooved pulleys and two idlers. 
As the rope is exposed to the weather, I 
would like your advice as to the cotton or 
hemp rope; also what to apply for a coat- 
ing on the rope. A.—Manila rope gives 
very satisfactory results. In making this 
rope the fibers are lubricated with plum- 
bago, mixed with sufficient tallow to hold 
it in position. After running a short time 
the exterior of the rope gets compressed 
and coated with the lubricant, so that it 
looks, when running, like a rod of iron. In 
this condition it resists ordinary rains toa 
surprising extent, and will not need a coat- 
ing. 2. Kindly give me the title and 
address of publishers of a plain and prac- 
tical book on the care and running of a 
small electric light plant. I have no ex- 
perience in this matter, and am at a distance 
from available help in case of accidents or 
repairs. .A —‘‘ Practical Management of 
Dynamos and Motors,” by F. B. Crocker 
and S. S. Wheeler, published by D. Van 
Nostrand Company, 23 Murray street, New 
York, is a good book. 


(572) E. M. L., Brooklyn, N. Y.. writes: 
Please state the difference in the flow of 
water from a tank through a hole 1 inch 
diameter, drilled in the bottom of the tank, 
and a pipe exactly 1 inch inside diameter, 
screwed in the bottom of the tank. the length 
of this pipe is 25 feet. The opening in either 
case is one inch diameter, the only difference 
being the length of pipe, which is in one 
case 25 feet, as stated, and in the other case 
it is the thickness of the bottom of the tank, 
say, 2 inches. A —We may treat the open- 
ing in the bottom of the tank as a standard 
orifice; that is, an opening which is so ar- 
ranged that the water in flowing from it 
touches only a line, as would be the case in 
avery thin plate. The velocity of flow in 
feet per second through a standard orifice is 
found by the following formula: 

98 ,/ 644 xX h =», (1) 
in which 2 = head of water in feet, and > 
= velocity in feet per second. If, for in- 
stance, the depth of water in the tank is 10 
feet, then ” = 10 feet, and the velocity » in 
this case will be 


98 4/ 64.4 X 10 = v = 24.86 feet 

per second. Multiplying this velocity by 
the area in square feet of the orifice we get 
the discharge in cubic feet per second. The 
area of an orifice 1 inch diameter is 0054 of 
a square foot, hence the discharge per sec 
ond is 24 86 x .0054 = .134 of a cubic foot. 
In computing the discharge through the 
pipe we shall assume that the pipe does not 
project inwards, but that the end is just 
even with the inner surface of the tank. and 
that it stands vertical. Under these condi 
tions the discharge will be the same as that 
through the orifice, but if the pipe is placed 
in a horizontal position, then neglecting the 
loss due to the bend the velocity of flow is 
computed by the following formula: 


h 
48 4/ Me == (2 
l ) 


in which 4 = head in feet, / = length of 
pipe in feet, d = diameter of pipe in feet, 
and » = velocity as before. If we again 
adopt a head of 10 feet then we have _ 


48 / 10 x 083 = » = 8.73 feet 
25 


per second. Multiplying this by the inner 
area in square feet of the pipe we have 8.73 
x .0054 = .0471 cubic feet per second for 
the discharge. In the above it is assumed 
that the pipe is of uniform section through- 
out and its inner surface smooth. 


* (573) G. M. K., St. Paul, Minn., writes: 
Kindly give me some information through 
your columns in regard the strength ofa 
pulley of which there is a difference of 
opinion between the buyer and the seller. 
The buyer holds that it will not transmit 
the power which a shaft 23 inches in diam- 
eter can transmit. claiming that the arms 
are too light and the hubtooshort. The 
shaft makes 350 revolutions. The pulley is 
52 inches diameter; six arms; width of arms 
near the hub, 3,; inches; thickness, 13 
inches; width of arms near the rim, 23 
inches; thickness, 12 inches; length of 
hub, 9 inches. I can find nothing in the 
text-books treating on this subject, and will 
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consider it a great favor if you will give the 
pulling capacity and rules for obtaining it, 
and the dimensions. A.—For finding the 
horse power which a line shaft will trans- 
mit, from which the power is taken at 
intervals bearings 8 feet apart, we may use 
the following formula: 


D’x R 
A 3 ; 1 
90 (1) 
in which 77 = horse-power, D = diameter 


of the shaft in inches, and 7? = number of 
revolutions per minute. Substituting in 
the above formula for the letters their 
values, we have 
(22)* x 850 
90 
which {s equal to 92 4 x 33,000 = 3,049 200 
foot-pounds of energy exerted per minute. 
The circumference of the pulley is 163.363 
inches, and the speed at circumference 
when the pulley is making 350 revolutions 
per minute is 
163 363 x 350 _ 
12 

consequently the pull at the circumference 
will be 

3 049 200 

4764.76 
and this is the force acting at the circum- 
ference which the arms must resist. For 
finding the width of arms of elliptical cross- 
section, Professor Unwin, in his ‘‘ Ele- 
ments of Machine Design,” gives the fol- 
lowing formula: 


HW = 92.4, 


4764.76 feet per minute, 


= 640 pounds (very nearly), 


8 
h = 0.1781 y/! x D (2) 
n 
in which 4 = width in inches of arms at 
the hub, P = force acting at the circum- 
ference of the pulley, ) = diameter of the 
pulley in inches, and » = number of arms. 
Substituting in formula (2) for the letters 
their values, we have 


3 

Je AD 
h = 0.1781 yo x 52 _ 314 inches 
for the width of the arms near the hub. 
The thickness of the arms near the hub 
should be 2 & .4. which gives us 3.1 X .4 
= 124 inches. The width of the arms near 
the rim should be 3 of the width near the 
hub, which is equal to % X 8.1 = 2.06 
inches, and the thickness of the arms at the 
rim should be % of the thickness near the 
hub, from which we obtain } x 1.24 = .82 
inch. These dimensjons show that the arms 
are strong enough for the work they have to 
do. The hub is long enough. It may be 
said that, on the whole, the pulley is well 
designed. 
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indicators would, by setting up induced cur- 
rents, utterly vitiate the records, in which 
opinion he was sustained by Prof Jno. E. 
Sweet, who was in the chair at this session. 

Mr. Kent objected to the inclusion in the 
paper of the complete log of the tests. He 
thought it was useless, and only tended to 
needlessly increase the bulk of the pub- 
lished transactions. The author of the 
paper was not present. The engire experi- 
mented upon had a cylinder 4} inches by 9 
inches. 

The next paper was ‘‘ Results of Measure- 
ments to Test the Accuracy of Small Throt- 
tling Calorimeters,” by Prof. D.S. Jacobus. 

These tests indicate glaring errors in the 
ordinary calorimeter results. The amount 
of moisture by what the author of the 
paper assumes as -a reliable method of de- 
termination, being but about 50 per cent. 
of that shown by the usual instrument and 
methods. The general conclusion seemed 
to be that the main difficulty was in getting 
from the steam pipe a fair average sample 
of the steam passing through it, and he had 
obtained the dryest steam when the opening 
from which he took his sample faced the 
current in the pipe. 

There was no regular assignment for 
Thursday afternoon, but by general agree- 
ment a meeting was held in which a num- 
ber of members, starting out to discuss Mr, 
KXeep’s paper, really discussed a large range 
of foundry practice, the supposed rival 
claims of the ‘‘practical men” and the ‘‘the- 
oretical men” being prominently brought 
forward. 

Mr. Robert Cartwright, representing the 
former class espectally, sald it was much 
more difficult to get a competent foundry 
foreman than a competent machine shop or 
smith shop foreman, and that when one was 
secured he was usually a Scotchman, The 
most successful men in making castings— 
which was what foundries were operated 
for—usually knew nothing about silicon 
manganese, etc., but knew how to make 
molds and how to pour the fron into them. 
It was a matter of individual skill, practice 
and, perhaps, intuition. 

Jno. Fritz, Thos. D. West. J. F Hol- 
loway and others gave results of their ex- 
perience. but lack of space forbids our giv- 
inga further account of the discussion at 
this time, though we may be able to dogo 
in a near issue. 


FRIDAY MORNING'S SESSION, 


The first paper to be presented at this 
session was that of Prof. Jno. H. Barr, en- 
titled ‘‘ Experiments on a System of Gov- 
erning by Compression.” 

In this paper the author gives expert- 
mental résults of virtually s/7¢/ting the card 
area in the cylinder by fixing a cut-off later 
than due to load, and reducing card area by 
excessive cushion alone. The difference in 
economy between this method and that 
ordinarily pursued, was practically nd in 
the engine used, though slightly in favor of 
the compression method. 

Prof. D. 8. Jacobus, in discussing the 
paper, called attention to the fact that, 
though the indicated horse-power was about 
the same by the two methods, the net horse- 
power was considerably greater when the 
steam distribution was by the ordinary 
method, the falling off in net efficlency being 
due evidently to the excessive friction 
caused by the compression, this being, in 
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fact, about twice as great when governing 
by compression. 

In reply to this, Professor Barr said the 
engine experimented upon was too slow 
speed to bring out the possibilities of the 
system, and he thought it would do much 
better in respect to friction and net horse- 
power if high speed. In connection with 
this, he mentioned some experiments carried 
on at Cornell University to determine the 
temperature of the cylinder walls, of which 
we shall give some account later. 

The next paper was that of Jus. C. Platt, 
and was entitled ‘‘ Straightening a Lean- 
ing Chimney 100 Feet High.” 

The detailed operations of bringing a large 
chimney ‘‘plumb” are here given, and a 
table of measurements showing the rate of 
righting is appended. 

The chimney is a square brick one, stand- 
ing near a river, and by unequal settlement 
of the aupporting earth it was thrown out 
of plumb 28} inches. It was brought back 
by excavating down to the bottom of the 
foundation opposite to the direction in 
which it leaned, and then boring holes in 
the earth still deeper by means of post hole 
augers. As the augers were withdrawn 
from the holes they had made, the holes 
closed in by the pressure of the surrounding 
earth, and the chimney was in a short time 
brought back to the perpendicular. Cables 
were attached to the chimney at a height of 
42 feet above the stonework, and these were 
strained by a system of pulleys, or slacked 
off as occasion required during the opera- 
tion. 

The next paper was by A. Wells Robin- 
son, and describes a drawing-board easel for 
holding drawings for reference, and a blue 
print frame; all of simple construction. 

In discussion, Mr. Woodbury described a 
method of copying or tracing drawings 
where it was desired to have the tracing on 
regular drawing paper instead of on tracing 
paper as usual. The method was to put the 
drawing to be traced on a large piece of 
plate glass right side up, and place over it 
the paper to be worked on. Under the 
glass was placed an ordinary incandescent 
lamp bracket, with the lamp and shade 
turned upside down, so as to illumine the 
drawing from the bottom through the glass. 
In this way the work was as easily done as 
though tracings were made in the ordinary 
way. Another member had done a similar 
thing, but had used only a small piece of 
glass set into the upper surface of a draw- 
ing-board at the middle, as he had wanted 
only to reproduce some small sketches. 

The next paper, that of Prof. L. S. 
Randolph, discussed the ‘‘ Strength of Rail- 
way Car Axles.” 

The effects of repeated stress are dis- 
cussed, the general conclusion being that 
there is need for more experiments on the 
action of alternating flexure. 

The paper speaks of the strain imposed 
on axles by the springs being occasionally 
brought down solid, and a member referring 
to this said that he had made experiments 
in which he had loaded acar atone end 
with pig-iron until the springs at that end 
were deflected to two-thirds their possible 
deflection, and then run the wheels over 
wedges, letting them drop 3 inches onto 
the track, pellets of putty placed under 
them showing that the springs were not 
brought down solid. 

Mr. Durfee described acar axle with a 
curved instead of a parallel journal. This 
axle he said had been tried on one of the 
roads, and had been found to possess certain 
marked advantages. Another member said 
that in the present condition of railroading 
and interchange of cars such a variation in 
the form of axle was practically impossible 
to be adopted by any one road. Each road 
must use what the other roads were using. 

E. D. Estrada said that according to some 
of the values given in the paper, axles run- 
ning under some conditions of service would 
have to be renewed every day. Asked how 
long an axle should remain in service, he 
said he did not know. It depended entirely 
upon the nature of the surface, and the 
character of the track over which it ran. 
For instance, when a road was in the hands 
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of a receiver, axles would last longer, be- 
cause the tracks were better kept up. 

L. R. Pomeroy said that steel axles were 
now much stronger than when the experi- 
ments referred to in the paper were made, 
and that they were now being regularly 
furnished with an ultimate strength of 
92,000 to 95,000 pounds per square incb. 

The next paper was ‘‘A Graphical Method 
of Designing Springs,” by G. R. Henderson. 
In this paper diagrams are given, by means 
of which the strength and deflection of 
helical and elliptical springs can be very 
readily-found. Actual tests and the com- 
parisons of the data with that taken from 
diagrams are included inthe paper, and 
show a close agreement. 

Mr. Wm. Kent, in discussing the paper, 
sald that the table for springs used by the 
Pennsylvania Railroad, and a table forming 
part of an article by J. Begtrup, published 
in the AMERICAN MACHINIST, agreed closely 
and he especially commended the later as 
being convenient and reliable. Rankine and 
Clarke did not agree with these, and he be- 
lieved were not right. 

The last paper was that of David L. 
Barnes, on ‘‘Rail Pressures of Locomotive 
Driving Wheels.” Thisisalong paper with 
numerous diagrams, representing evidently 
a great deal of highly skilled work. The 
author’s conclusions were that : 

(a) The present method of counterbalanc- 
ing locomotives by providing in each driver 
a balance sufficient to fully counterbalance 
all the revolving parts, and an additional 
balance, known as the ‘‘excess balance,” 
which has a centrifugal force equal to 
about two thirds of the maximum inertia of 


the reciprocating parts, is practically per- 


fect so far as the locomotive itself is con- 
cerned. 

(b) The ‘‘excess balance” now generally 
used for the reciprocating parts and coun- 
teracting about two-thirds of the maximum 
inertia of those parts, is too great for 
speeds above 65 miles an hour, with drivers 
less than six feet in diameter, as the track 
is liable to be damaged by the excessive 
rail pressure that it causes. 

(c) The only practical way in which the 
‘fexcess balance” can be reduced is by re 
ducing the weight of the reciprocating 
parts, and as these parts are generally mace 
heavier than the service demands, it is pos- 
sible to reduce the ‘‘excess balance” to a 
point where the rail pressures will not 
be destructive, provided that the diameter 
of the drivers be made suitable for the 
speed. 

(d) The larger the driver for the same 
speed and weight of reciprocating parts, the 
less will be the maximum rail pressure 
caused by the ‘‘excess balance.” 

(e) The heavier the locomotive, the great- 
er is the amount in pounds of the reciproca- 
ting parts that can remain unbalanced 
without causing the locomotive to shake, 
in ‘‘nosing” and ‘‘plunging” more than can 
be permitted. It is not the percentage of 
the total weight of the reciprocating parts 
that should be considered in selecting the 
‘excess balance;” it is the actual weight in 
pounds that can remain unbalanced with- 
out shaking the engine too much, If one- 
third of the weight of reciprocating parts 
weighing 600 pounds can remain unbal- 
anced, then, if those parts be reduced to 
weigh but 400 pounds, one half can remain 
unbalanced, and ‘‘excess balance” will be 
needed for but 200 pounds instead of 400 
pounds of reciprocating weight. 

(f) The maximum rail pressure of a driv- 
ing wheel is not at all indicated by the 
static load of the wheel on the rail. The 
impressed load due to the ‘‘excess balance” 
is often double the static load, and the press- 
ure at the point of impact when the wheel 
lifts from the rail and drops is even great- 
er. There appears to be no way of deter. 
mining what the impact pressure is, but the 
impressed load due to the ‘excess balance” 
can be calculated by the formula for cen- 
trifugal force. About all that is known 
about the impact pressure is that it is 
enough at times to bend a 70 pound rail 
downward vertically one inch, in cases where 
the engine has small wheels and is run too 


fast, or has the rods taken off and is run at 
moderately high speeds, or has improper 
counterbalances. 

(g) The speed at which any given driver 
will begin to lift from the rail is probably 
less than that at which the centrifugal force 
of the counterbalance equals the pressure of 
the wheel upon the rail, as at speeds lower 
than that the wheel has small vertical oscil- 
lations that may carry it off the rail. But 
the lift will not be important until the speed 
has increased to a point where the centrifu- 
gal force of the ‘‘excess balance” is some- 
what greater than the pressure of the wheel 
on the rail. 

(%) The exact height of lift of a wheel in 
any given case is dependent upon so many 
unknown and variable quantities in prac- 
tice, such as the flexibility of the track and 
the rhythm with which points of equal 
flexibility succeed each other in the direction 
in which the locomotive is running, that it 
is impossible to predict what it will be. But 
it is sufficient to know that for the good of 
the track, and to prevent broken and bent 
rails, and for the safety of a train following 
a locomotive it is not prudent to run a driv- 
ing wheel at a speed where the centrifugal 
force of the ‘‘excess balance” exceeds the 
pressure of the wheel upon the rail. 

(¢) All driving wheels for fast locomotives 
should be as large in diameter as it is possi- 
ble to make them and not decrease the power 
too much in starting trains. 

(k) The path of the center of gravity ofa 
wheel, with respect to the engine during a 
revolution, is an oval figure with the long 
axis more nearly vertical than horizontal, 
the inclination of the axis varying con- 
stantly, owing to the difference in the elas- 
ticity of the track at different points, and to 
other causes. 

(7) The heavier the driving wheel and the 
parts under the driving springs, and the 
stiffer the driving springs, the less will be 
the lift from the rail, all other conditions 
being equal. 

Geo. 8S. Morison objected to some of these 
conclusions, and stated that Geo. 8. Strong 
had designed a locomotive in which the re- 
volving parts were balanced by revolving 
parts, and the reciprocating parts by re- 
ciprocating parts. He believed this locomo 
tive overcame many of the objections men- 
tioned in the paper, and removed some of 
the limitations of the present ordinary con- 
struction. Mr. Strong, being called upon 
to do so, gave some account of his engine, 
and drew a sketch of its general plan. It is 
a four cylinder compound with the two 
high-pressure cylinders inside the frame, 
and connected to the axle which is cranked 
and of nickel steel, oil tempered, 9 inches 
diameter. These cranks are placed 90 
degrees from each other, and are as close to 
the wheels as possible. Outside are the 
two low-pressure cylinders, which are 24 
inches diameter, and these are connected in 
the ordinary way, each crank pin being 180 
degrees from the inside crank nearest to it. 
The outside pistons are of pressed plate 
steel ,°; inch thick, with a cast ring riveted 
into them to hold the packing rings, and 
the piston rods are hollow. The inside 
pistons, which are17 inches diameter, are not 
lightly constructed, the reciprocating parts 
for these being, in fact, of the same weight 
as for the larger low pressure cylinders. 
The result of this arrangement is that the 
reciprocating parts balance each other, 
while those rotating parts that are out of 
balance, are counterbalanced separately by 
equal weights placed at the same distance 
from the center of rotation. No reducing 
valve was used because the high-pressure 
cylinders were able to slip the driving 
wheels in starting, and the engine was to be 
always used compound. 

After this, in discussing one of the topical 
questions, C. J. H. Woodbury exhibited a 
special form of Bell telephone especially 
designed for use in factories, and M. P. 
Wood showed a material called calcium 
carbite, which, when placed in cold water, 
formed a gas which burned freely upon 
being ignited. The substance is composed 
in the main of finely divided coal and lime, 
calcined in an electric furnace. By the use 
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mestic lighting was possible at relatively 295 


little expense and that the gas burned we!| a 
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which was not explosive. 
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per 1,000 for ordinary city gas, and it was 


expected to reduce this to $0.75 and even 2 


considerably lower. 
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149 


Dinkie, G. D. v9 
Meyer, H. C., Jr. 10 
Creelman, Frank, 1 
Dale, O. G. I 
Hutchinson, C. T, Ie 
Jacobus, D. 8S. , i 
Sinclair, Angus I 


150 Clark, Walton If 
151 Sague, J. E. I 
152 Rowland, C. B. iM 
153 Fladd, F. C. 31 
154 York, H. W. o 


5 Frith, A. J. 
56 Binsee, 
7 Rowland Thos. F., Jr. 


2 Mosher, C D. 
3 Lockwood, J. F. 


5 Wilcox, J. F. 
§ Platt, John C. 3 
7 Fowler, G. L. 


Henry 


Lieb, J. W., Jr 
Taylor, J.T 
Rusby, J. M. 
Horstman, H. J 





Woodbury, C. J. H 


Pentz, A. D. 


19 Pentz, A. D., Jr. 


Messenger, F. M. 3 
Richards, F. H. 3 


2 Morrison. G. 8, 3 
3 Flather, F. B. 3 


Matlack, J. R. 


5 Corbin, D. R. 3 
i Anthony, G. C. 3 


Towne, Henry R. 


’ Huson, W.S8. 


Schutte, L. 


Darling, E. A. t 
Thomson, John { 

2 Morgan, Chas. H. 

3 Morgan, Paul B. t 
Wiggin, W. H. 

5 Kerr, C. V 

> Gale H. .. 

; Engle, L. 


Ww ~<a Geo E. 
Payne, S. F. 
Matlack, D. J. 
Miller, L B. 


2 Porter, Chas. T. f 
3 Whitney, B. D. 


Hawkins, W. C. 


5 Jacobi, A. W. 


6 Porter, Wm. 


7 Low, F. R. 
8 Magoun, H. A. 
Y Pike, Wm. A. 


Gaskin, Ed. — 
Taver, Harris 


2 Seavey, J. EF 
3 Seymour, J.A. 


Buzby, C.E 


5 Polman, Jas. T. 
i Knight, 
7 Bourne, S. N. 


A. F. 


208 Poilock, James 
209 Barr, Jobn H. 


Batchelor, Chas. 
Simonds, E. A. 
Almy, Darwin 
Sinclair, Geo. M. 
Ackerman, W. 8. 
Hill, Geo, 


3 Ward, W. E. 
7 Ganu, H. L. 
218 Lane, 


J. 3. 


219 Sneil, H. S. 


© Cremer, 
i McElroy, 8. 


Platt, Geo. H. 


1 Stearns, G. L, 
2 Snell, F. 1. 
3 Towle, F. M. 


De Se hweinitz, r. B 
James M. 


Wiley, W. O. 
Boenig, R. W. 
Allen, J. H. 
S+ilman, H. 
Norris, R. Van. 
Aimond, Thos. R. 


233 Sheffler, Fred. A. 


Barrus, Geo. H. 


35 Stiulman, F. H. 


4 Waldron, Fred. A. 
7 Longnecker, C. K. 
J 


McKee, J 

) Larkin, F. A. 
Gould, W. V. 
Hayward, F. H. 


2 Toomas, E. G. 


Gobeille, J. L. 
Sehnell, Julian 


245 Beach, Giles 
246 Bulkley, H. W. 


7 Roelker, H. Bb. 


248 Spies, Albert 


Baker, Chas. W. 
Ridgway, J. T. 
Smith, Chas. F. 


2 Jones, Washington 


253 Skinner, Frauk W. 


Mitchell, B. M 


255 Piers, Frank 


)} Bang, 
7 Bang, F. W 


‘y9 Pilkington, 
¥ Grimm, Paul H. 


» Hildreth, P. T. 
i Coie, F. J. 

87 Kowland, Thos. F 
288 Webb, J. B. 

289 Ingersoli, W, 


Gill, John L., Jr. 
Wood, De Volson 
Dunham, H F, 
Rockwood, Geo. I. 
Wright, J. Q. 
Weilman, C. A. 
ALC, 


Dashiel, W. W. 
Haskins, H. 8. 
Miller, H. B. 
Klein, J. 8. 


2 Painter, Wm. 
3 Beardsley, A. 


Hartues-, Jas. 


5 Kobinson, J. M. 
‘6 Barr, H. P. 


Jno. 
Geo. H, 
Jno. 


Fogarty, 
Cobb, 


Redwood, I. 1. 
Owen, Jas 
Messenger, C 
Burr, 8. D. \ 
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343 Schwavhausser, Wm. 
344 Canfield. H 
345 Todd, G. L. 


Stevens, E. A. 
Lockwood, E, H. 
Marble, H. M. 


293 Wolff, A. R. 346 Baker, M. N. 
24 Olmsted, Edwd. 347 Keith, N W. 
205 Almirall, J. A. 348 Smith, G. W. 
4 Foster, E. H. 319 Picton, Edmund 
7 Tayler, Wm. M. 350 Phillips, Franklin 
98 Davis, D. K. 351 Smith, A. P. 
19 Jones, F. C. 352 Field, B. K. 
) 


3538 Tucker, Wm. B. 
854 Upson, L. A. 
355 Wheelock, J. 
356 Ashley. F. M. 
357 Ware, J. A. 

358 Thomas, E. W. 
359 Johnson, A. E. 
360 Davis, R. B. 


Kruesi, John 
Forbes, W. D. 
Camp, Geo E. 
Wheeler, S. S. 
Webber, Wm. 0. 
Greenwood, P. F. 
Egleston, Thos. 
Farrand, Dudley 


= 


8 Barnes, A. T. 362 Childs, A. E. 

9 Mason, Wm B. 303 Campbell. Gordon 
0 Sweet, John E. 364 Dobbins, S. 

1 Rowland, Geo. 365 White, H. C. 

2 Bradley. Chas. L 366 Bristol, W. H. 


Graves, Erwin 

Wheeler, Seth 

Freeman, Jobn R. 

Roberts. Wm. 

Knickerbacker, John 

Nelson. Geo. A. 

374 Boyer, F. H. 

374 Kaven, M. B. 

375 Mauning, Chas. H., 
L.S.N 


367 
368 
369 
370 
371 


372 


Latorge, F. A. 

Logan, Jno. W. 

Daniels, F. H. 

16 Wyman, H. W. 

17 Hawkins. J. T. 
i8 White, Maunsel 
319 Edwards, L. T. 

320 Nason, C. W. 

321 Stanley, a. W. 

322 Walworth, A. C. 

323. McGeorge, Jobn 

24 Hyde, C. #. 

325 Sahlin, A. 

} Pitkin, 8. H. 

327 Goubers, A. A. 
28 Bole, Wm. A. 


St te OO 


Ludlow, Wm. 0. 
Lesser, A. 
Breen, G. E. 

379 Breen, A. E. 
380 Rettew, C. E. 
381 Treat, C. H. 

3-2 du Faur. A. F. 


376 
377 
378 


t 
ow 


29 Rowland, A. E. 


330 Moulthroup, L. 384 Auchincloss, W. 
331 Jenks, Wm A. 385 Gwilliam, Geo. 
332 Deane, C. B. 386 Tildon. J A. 
333 Newhall, J. B. 387 Field, C. R. 

334 Naylor, E. W. 388 Dripps, W. A. 


389 Hershey, M. E 
390 Fleming, W R. 
341 Quimby, W. E. 


35 Cogswell, W. B. 
336 Cramp, E. 8. 
337 Aller, A. 


338 Kerr. W. C. 892 Conrad, H. V. 
339 Webber, S. S. 393 Morris. H. G. 
340 Lager, Carl 394 Barnum, Geo. 8. 


341 Stockley, G. W. 395 Eaton, L. B. 


342 Chandler, A. D. 

Not quite all of these are members 
though most of them are, and the total reg- 
istration was 426—by far the largest at 
tended meeting ever held in New York. 


a 
The Dryden Split Pulley. 

The accompanying cut illustrates the gen- 
eral construction of a new split pulley, 
placed upon the market by Messrs. Wood- 
ruff & McCabe, of Winsted, Conn. 

The hub, which is made detachable, ad- 
mitting of adjustment to various sizes of 
shaft, grips the latter in such a manner as 
to afford a positive hold, and being entirely 
of metal, there is no annoyance, such as is 
likely to be the case where wooden bushings 
are used. 

The tubular iron spokes admit of great 
strength with light weight, and the wouden 
face allows of the greatest amount of power 
transmission with the least tension of belt. 

The pulley is made in all sizes, from 9 
inches diameter and 8 inches face, to 120 
inches diameter and 18 inches face. 

ES 
Economy in Melting. 
By Hervert M. Ramp. 

In this article I shall endeavor to explain 
part of the reasons why there is sucha 
diversity of opinion as tothe true economy 
of melting iron, and such variable records 
from different men and localities. 

Economical melting is an end all foundry- 
men are grasping for, but what each indi- 
vidual regards as economy is a different 
matter, and circumstances often render it 
impossible to accomplish the same results in 
all places. One will say: ‘Let me melt 
with the least possible amount of fuel; that 
iseconomy. Time consumed or blast press- 
ure used make no difference in expense, 
neither do they increase or decrease my out- 
put, but actual saving in pounds of fuel 
represents so many dollars.” Such is the 
case when the shop is far removed from the 
localities where coke is made, and shipping 
makes it expensive, or where the cupola ca- 
pacity is larger than necessary for the work 
it has to do, and rapid melting is not a 
necessity. 

Another will say: ‘‘Rapid melting is 
what I desire; a few hundred pounds of 
fuelis no object. The quickest time I can 
make in running off my heats is dollars to 
me. Delay means decreased production, 
time cut off my molders, or an extra assess- 
ment in the direction of overtime paid to 
men for staying late.” The foregoing is 
true of shops where cupola capacity is 
small and heats large, and numberless times 
have I observed men sitting around or 
doing little, but simply waiting for iron. 
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Not a cent was ever made in saving fuel 
at the cost of a decreased production, no 
matter if coke was expensive. 

Again, one will observe: ‘My blower is 
small and I have not engine or boiler power 
to drive it as rapidly as necessary. Show 
me how I can melt cheap and use low blast 
pressure; fuel or time count for little if I 
melt successfully with the fixtures I now 
have. Cannot afford a new boiler, engine 
and blower.” 

Still, again, the cry willcome: “If I can 
run my cupola with a reasonable amount of 
fuel and make fair time, ’twould be satisfac- 
tory, but it wears out the lining so rapidly, 
’tis a constant source of delay and expense 
to re-line so often.” 

Complaints of cupolas bridging over, 
and bunging up in the middle of the heat, 
not being able to slag satisfactorily, mak- 


and considered false by those who do not 
equal it. They never stop to investigate 
their own fixtures, and see if they are all in 
proper shape, or if the management or 
manipulation of the cupola is based on the 
principles of melting fron, and not ‘‘guess 
work” of the cupola tender. 

All these things constitute a part of the 
variety of ideas on economy, and nearly 
everyone in the business has one or more of 
these obstacles to overcome, and naturally 
their study and experimenting will be in 
that direction, because they require it most, 
while others who do not meet the same 
stumblingblocks would consider records of 
melting accomplished under difficulties 
they know nothing of as commonplace and 
ordinary. 

Economy, as I understand it, is the 
cheapest way of executing work, at the 


























THe DryYpDEN Spuit PULLEY. 


ing dull iron, andahundred othercomplaints, 
show the barriers to economy that each in- 
dividual encounters. All these things come 
up every day, and in each particular in- 
stance the individual idea of economy is 
true, so far as that individual is concerned. 

The stove molder does not seek for a rec- 


-ord of 12 to 1 as muchas a practice that 


will produce good, uniform, fluid fron; with 
him the exact condition of the iron is of 
vast importance and 9 to 1 with good fron 
is far preferable to 12 to 1 and have the iron 
doubtful, while heavy work can be made 
from iron that does not require attention in 
the same direction. Some firms use all 
pig iron and express wonder at not being 
able to show records similar to others, who, 
no doubt, are using from 50 to 75 per cent. 
scrap, probably a great portion of it stove 
plate or light machinery. Some use an in- 
ferior grade of coke and expect the best re- 
sults. 

Many times a good record is questioned 





same time maintaining its quality. If three 
or four dollars worth of fuel extra will de- 
crease the time of melting, so the molders 
can produce twenty dollars worth more 
work, that is true economy. Or if fuel is 
cut too close or the cupola run carelessly, 
and the iron comes dull and loses twenty 
dollars through work that did not run, that 
is not economy, even though a cupola record 
of high merit is shown. Every cupola 
must be run to suit the conditions and fa- 
cilities, and no individual record is worth 
the paper written on to foundrymen unless 
the conditions are known and judgment 
used to obtain similar results. Nocupola 
can obtain the highest possible efficiency in 
all directions—have the best record for ra- 
tio of fuel, time, blast pressure and condi- 
tion of iron, It is impracticable for many 
reasons, but judicious management will 
often bring the results near. 

Neither can a ten-ton heat be melted as eco- 
nomically in a forty-inch cupola as in a 
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thirty, but time is worth more than the four 
or five hundred pounds of fuel saved on the 
bed in many cases, and again the highest 
ratio of fuel is impracticable. 

Some men in showing their records quote 
what they use between charges, leaving the 
bed out or charge for lighting fire, as they 
term it, and show results that are some 
times misleading. If only one charge was 
melted, and that on the bed, I presume their 
record would be 1,500 to nothing, or what- 
ever they used in the first charge of fron. 
In some ways, though, this method of fig- 
uring is good. It gives a basis to record a 
heat of any length without the bed making 
any difference, and shows what the cupola 
will do independent of it, but a short heat 
cannot be judged safely in this manner, for 
a heavy bed will support three or four 
charges melted with insufficient fuel be- 
tween them. 

The actual bed should never be lost sight 
of, for it is the most important factor in 
charging and in the suctessful management 
of the cupola. 

Another item often omitted in records of 
melting is how much iron was dropped with 
the bottom. Often a ton of iron will be 
dropped through, and the record show that 
ton to be melted, which is not fair prac- 
tice. 

Some cupolas require a heavier bed than 
others; for example, a cupola built with low 
tuyeres, where the iron is taken as fast as 
melted, does not require the same amount of 
fuel for a bed that one built to hold twenty 
or thirty hundred of iron below the tuyeres 
would. Yet the cupola with the high 
tuyeres is probably the most economical, for 
it mixes the iron better and permits the use 
of more scrap or pig iron of poorer quality 
than the one that runs continually. 

A cupola may also be placed in a part of 
the country where the altitude is high, say, 
seven or eight thousand feet above sea level, 
and the conditions of blast pressure vary 
greatly, as will also the melting, and won- 
der may be expressed as to why it does not 
equal what is done in other localities. 

They will say: ‘‘We use the same formula 
of charging, cupola, fuel and everything, 
but can’t obtain results.” Neglect to study 
the individual condition is the cause of their 
failure. The same thing is often true of 
patent cupolas; they will be erected and 
run according to the formula laid down by 
the patentee, but fall short of the claims 
made for them, and the actual work they 
have done in some other locality, 
and why? Some little difference 
in erection, blast pressure or 
fuel used, some little careless- 
ness from the cupola tender, or 
some misunderstanding of the 
formula of working, coupled 
possibly with ignorance of the 
principles of the art will account 
for the cause in numberless 
Cases. 

I do not assume that all cupo- 
las can be made to work exactly 
alike, but there should be a 
closer relation in results than 
we are obtaining at present. 

I can say unreservedly that 
the cupolas in our country that are run at 
a ratio of one to seven and one to eight are 
not being run economically, and those in 
charge do not thoroughly understand their 
business unless the heats are very light, 
but, as before stated, circumstances will 
vary résults, but the wide difference in 
practice is not only unnecessary but 
wasteful. 

Progress is rapidly being made in this 
business, and cupola practice is becoming an 
art that has its devotees as surely as any 
other. To keep up with this march of im- 
provement requires the constant study of 
those connected with the business, and they 
must do it if they expect to equal the re- 
sults of others who give it their time and 
attention. Itis not so much a question of 
patent or new’cupolas, as the management 
of and improvements applied to those we 
now have. Many of our patent ones are 
excellent, but lose their greatest efficiency 
through lack of knowledge and common 
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sense in management. The way a cupola 
is handled or run {is the entire foundation 
on which its truest economy is based. 





+<—>e—_——_ 


An Age of Combine. 


At a meeting of the ‘‘Workingman’s 
Club,” in New York, President Seth Low, 
of Columbia College, took a cheerful and 
philosophic view of things and said: 

The student in the university who stud- 
ies abstract subjects is as much a working- 
man as the mechanic. Each fills his place. 
To make a success of anything you must 
have your heart in your work, and so I say, 
love such work as Providence has allotted 
you. A spirit of unrest is now abroad, but 
in the light of history it ought not to alarm 
us. This unrest is really the result of the 
marvelous progress of the last twenty 
years, for it is a remarkable fact that in that 
time 50 percent. of the standing capital of 
the country has deen rendered valueless, 
and 40 percent. of the workingmen have 
had to change their occupations, 

In this country the laborer is equal to the 
President—each is entitled to one vote only, 
but it is the tendency of this age for the in- 
dividual to lose himself in association. The 
laboring man joins the labor union, the rich 
man the trust. Really this is an age of 
combine. Society has not yet adjusted itself 
to this state of things, but when it will 
have done so, depend upon it, this unrest 
will disappear. 

ee 

A man who signs himself W. A. C., and 
gives neither his name or his location, sends 
us atracing of astructure which he pro- 
poses to erect, and wishes us to give him an 





opinion upon it. If he will send us his 
name and address, the matter may be at- 
tended to. 





2. 


U. 8. Labor Commissioner Carroll D. 
Wright, in a recently delivered address, 
stated that one of the witnesses before the 
strike commission at Chicago summed up 
the situation in this way : 

‘‘The man who gets $1 a day wants 
$1.25; he who gets $5 wants $10; he who 
gets $5.000 a year wants $10,000, and he who 
gets $50,000 wants the earth.” 




















It is reported that S. D. Warren & Co. will build 
amill ontheir East End property at Westbrook, 
Maine, for the manufacture of chemicals. 


The frame work of the Stillwater Manufacturing 
Company's new shop at St. Paul, Minn.,is now 
almost completed, and the machinery will be put 
in the latter part of next week. 


The new paper-mill being built at Jay Bridge, 
Maine, on the Androscoggin, by the Jay Paper 


Manufacturing Co, will probably be ready for 
running by May, and will havea daily capacity of 
about 25 tons, 

A large force of workmen are now engaged at 
North East, Md., rebuilding the sheet and bar-mills 
of the McCullough Iron Company, which were 
destroyed by fire several weeks ago. The new 
buildings will be quite an improvement over the 
old ones. 


Luke F. Shinners, Joel H. Fuller, Charles B. 
Stone, Charles H. Stewart, and Henry C. Bunts, of 
Cleveland, Ohio, have been granted articles of 
incorporation as the American Smokeless Furnace 
Company, of Cleveland. It will manufacture and 
deal in furnaces and in patents relating thereto 


and will erect furnaces and boiler plants. The 


capital stock is $25,000. 


The Brady Manufacturing Company, York, corner 
of Washington street, Brooklyn, N. Y., has sold 
the heavy machinery on the street floor of their 
factory, and leased the room to the Thompson-Low 
Manufacturing Co., of 15 to 25 Whitehall street, 
New York City. Besides manufacturing their spe 
cialty—dish washing machinery and other articles 
for hotel and restaurant use—they have added 
facilities for the design and construction of special 
machinery and tools for interchangeable work. 
Mr. A.J. Wilson is the superintendent of the shop. 


The Belknap Motor Company, Portland, Maine, 
report busy times. The Shaw & Morse Lumber Co., 
of Bangor, have just placed their order for a 150 
light plant; Perkins & Danforth Spoolwood Com 
pany, of Norcross, a 40-light plant complete ; John 
McGregor, of South Lincoln, a 150-light plant; 
Scamman’s new toothpick factory in Deering, a 
40-light plant; Clark & Chaplin Ice Co., a 40 light 
plant; Richardson Wharf Company, a 5 horse- 
power motor; Kennebec Light and Heat Company, 
a 4-horse-power motor. The Stanley Electrical 
Manufacturing Company, of Pittsfield, Mass., have 
placed their orders with the Belknap Motor Com- 
pany for 22 dynamos for exciters for the last four 
months. These machines are from 1 to 15 K. W. 


The Tradesman, Chattanooga, Tenn., in its report 
on the industrial condition of the South for the 
week ending December 3d, says: The interest in 
phosphate mining is increasing, two large corpora- 
tions for that purpose having been formed during 
the week. Textile mills are also increasing in num- 
ber, and the iron producers are working on full 
time and to the full capacity of their. plants. Coal 
mining is fairly active but, as in other lines of 
business, prices are very low. Lumber men report 
that trade with them is slowly growing better. Im- 
migration to the South is increasing. Several com- 
panies have recently been formed to promote im- 
migration, others will be formed, and the railroads 
are doing much in the same direction. Twenty- 
nine new industries were established or incorpor- 
ated during the week, together with nine enlarge- 
ments of manufactories, and nine important new 
buildings. Among the new industries of the week 
are: The Peace River Phosphate Co , of Savannah, 








Ga., capital $1,250,000, and the 
phate Co., of Ocala, Fla., 
Golden Valley Colonization Co, of Little Rock 
Ark., with $1,000,000 capital ; the La Port Land Co., 
of La Port, Tex., capital $600,000, and the Suburban 
Light and Water Co., of Wheeling, W. Va., wit! 
$500,000 capital. A $100,000 sugar refinery is to be 
built at St. Martinsville, La., and one is reported 
as to be built at Tallahassee, Fla,; the Cigar Wrap 
per Co., with $50,(00 capital has been chartered at 
Wheeling, W. Va.; the O. P. & B. E. Willinghan 
Woodworking Co., capital $25,C00, at Macon, Ga. 
the Louisville Malting Co., with the same capital, 
at Louisville, Ky., ana the Chatham Electric Light 
and Power Co., capital $25,000, at Savannah, Ga 
There is to be an agricultural implement works at 
Troy, Ala., and Wheeling, W. Va.; canning fac 
tories at Paducah, Ky., Holly Springs, Miss., Abbe 
ville, S.C., and Galveston, Tex., and cotton-mills 
at Salem and Winston, N. C., and Columbia, §, C. 
Ice factories are to be built at Georgetown, S. C., 
and Winchester, Va.; a starch factory at Charles 
ton, 8S. C ; a tannery at Piedmont, Ala., and wood- 
working plants at Summerville, Ga., Carpenter, 
Miss., and Asheville, N. C. Water works costing 
$100,000 are to be built at Selma, Ala. 


Associated Phos 
capital $250,000; the 








Machinists’ Supplies and Iron. 


New York, December 8. 1894. 

Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 2, 
and $10.50 to $11 for No 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2; 
$10 to $10.50 for No.3; $10.50 to $10.75 for No. 1 
soft; $10,25 to $10. = for No. 2 soft ; and Foundry 
No. 4, $9.75 to $10.2: 

Antimony—A fair ‘business bes been done in the 
jobbing line. We quote L. X., Be. to 8l4c.; Cook- 
son’s, 8éc. to 834c.; Hallett’s, 7.35¢. to Tieec.; and 
U. 8. French Star, ‘Ye. to 96e. 

Lard Oil—Prime City we quote at 55c. to 56c. 

Copper—The market is firm, with a fair demand 
for immediate use. For Lake Copper 10ce. is asked, 
but business bas been done at 9.50c. Casting Cop- 
per is held at 9.25c. to 9.30ce. 

Lead—The market is dull and irregular. Spot 
lead is quoted at 3.15e. to 3.174%c. for New York 


delivery. 
Spelter—The market is easy, with a tendency 
towards lower prices; for New York delivery 


3.274e. is quoted on spot. 

Tin— The downward tendency of prices continues. 
There are sellers at 13.60c., and 13.50c. is about the 
best cash bid on round lots. 





DATIPER REGULATORS. 


Our hydraulic damper regulator we guarantee as good 
as the best, in every point. 
any engine room. 


MASON REGULATOR CO., Boston, Mass. 


It is also an ornament to 





UFFALO DRILLS. 


CARRIAGE & WAGON Maabes 
Yo 24 SIZES. . eK 















Burra FORGES, 


Y AmMeRIcAs Best. 
4 tHe WORLDS @)TANDARD. 





) BUFFALO, tuna 











BOILER MAKING for BOILER MARERS. 


BY W. H. 
Third edition, 


FORD. 
$1.00. 


_NeW YORK. 


18mo, cloth, 


JOHN WILEY & SONS, - 





UPRIGHT BORING & TURNING MILL, 
BO-INCH SWING, TWO HEADS. 


Modern Style, in Good Order, and will be sold 
Very Low before moving. 


BOX 62 AMERICAN MACHINIST, 





pTENT HOT BL 


STEAMHEATIN 


ALING 


Ma D CARAT EATER 
































THE F. F.C OMPRESSTON COUPLING, 
Quickly attached or detached. No key-seats. Simple, » and 
thoroughly reliable. Send for circular. LINK- BELT ERY 
10., Chicago, U. &. A. 
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SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CoO.. 
Syracuse, N. Y, 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET, 





) ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





ee CRESCENT STEE 


480 PEARL SI. 
- NEW YORK 


PITTSBURGH, Pa. 


642665. ee 
CHICAGO, 








Superior Quality 
ADJUSTABLE PLATE 
* Lightning’ and ‘*Green River” 
Machines, etc. Sema for 


Screw 


Plates, 11 
Cataiozgoue,. 


of Tapper ‘Taps. 
AND MACHINE DIES 


‘ap Wrenches, Reamers, Bolt Cutters, Drilling 











WILEY & RUSSELL MFC. co., Geos: yoy U.S.A. 





Rr, MUSHET!S SPECIAL STEEL” 


SAVES LABOB in beiag’able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTEin redressing, 


Sorz REPRESENTATIVES 


iN THE Untrep Srares. 


B.M. TFT ONBS w& CO., 


BOSTON: 1! & i3 Oliver St., 


NEW YORK: /43 Liberty S« 





LATHES! PLANERS!! SHAPERS, &c. 11! 





9 t0 24 1 Il. Swing, 


Modern | Design. 
Valuable Features. 
CATALOGUE FREE. 











World’s 


Awerde? 
Medal 
at the 


because our tools were not on exhibition there 
but our customers write us that every tool built 
by us has proven exactly as represented. Our 
claim is that *‘ Our tools are of the latest and most 
approved designs, while the workmanship, ma- 
terial and finish are of the highest order.” Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE C0., 


117-119 Calvert St., CINCINNATI, 0. 





Fair, 








H. W. JOHNS’ 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Binecerne Sovenuia FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
ABBBSTOS BOILPSR COVSBRINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Shoothings. Building Felts, Fire-Proof Paints, Liquid Paints, 


87 MAIDEN LANE, N. Y, Jensty 





Ashesto® Roofing, Etc. 


City, Cnicaco. PHILaA®tieHia. Boston. Lonvor 
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+ WAN TED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo ous 
care will be re arded. 





A practical machinist & designer. wants pos. sell- 
iog & erecting machinery. Box 63, AM. MacHINISsT, 
A patternmaker desirous of making a change, 
wants pos.; Al refs. Box 65, AMERICAN MACHINIST. 
Aldraftsman & mech. engineer, graduate, wants 
permanent position. M. E., Box 66, AM. MAcHINIST. 
Drattsman would like steady employment ; refs. 
from former employers. Box 68 AM. MACHINIST. 
Wanted—Position as patternmaker; best of ref- 
erences; cylinder work pfd. J. F. P., Am. Macn. 


Foreman patternmaker wants ‘“‘change.’’ 20 yrs’ 
exp.; best refs.; corres. solicited. Large shops. 
Box 59, AMERICAN MACHINIST. 


If you are manufacturers and want a good trav- 
eling salesman having experience, trade, and Al 
refs. Address Want, care AMERICAN MaCHINIST. 





Young man, exp’d in design & costs of hyespane 
tools & hoist’g mach’y, wants change. A. R. 
AMERICAN MACHINIST. 

Wanted—Foremapnship of machine or other shop, 
by man of practical experience; good at making 
ap pliances for quick work, Box 69, AM. MACHINisT 

Wanted—An experienced traveling man to sell 
duplex steam pumps; give experience and salary 
required. Gardner Governor Co., Quincy, Ill. 

Mech. engineer and draftsman, 12 years’ experi- 
ence in Web printing presses and folding machines, 
is open for engagement; Al refs, P. 40, AM. MAcH, 

Wanted-—-Superintendent for machine shop, man- 
ufacturing pulp and paper mill machinery. Iron 
and brass foundry connected. Located in a smail 
New York town’ Box 60, AMERICAN MACHINIST. 


Wanted—Pos as supt. or chief draftsman; a 
thorough mechanic, versed in modern methods 
and design, machine tools, rolling mill, wire work- 
ing, sheet metal, hydraulic and special machinery ; 
American; age 37. Box 64,AMERICAN MACHINIST. 

Wanted—Position by mech. eng’r and drafts- 


man, as ass’t. supt. or chiefin drawing room ; 15 
years experience in office and practical work on 


engines, boilers, sugar machinery and steam 
plants. Box 67, AMERICAN MACHINIST. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









VARIETIES FILES 
{X. F.] & INCREMENT CUT FILES. 
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FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, ‘LTD. 


Established acentury ag 
Medal World’s Columbian Saneaiion 1893. } 

















Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 













Scroll Saws, 

Circular 
Saws, Lathe 
Mortisers. 





Catalogue 
‘ree 
of all our 





steady position for right man ; 
state experience. 


Wanted—A thoroughly competent man as fore- 
man of the tool makers’ room of a factory devoted 
to the production of small fine interchangeable 
work} he must be thoroughly well up on modern 
methods of work and of good e xecutive ability, and 
know how to work well and in reasonable time; 
give reference and 


X,, AMERICAN MACHINIST. 








MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday mor ning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 








Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 


Best Steel Flue Scrapers. Kelley Co., Erie, Pa. | 


F, A, Welles, Milwaukee, Wis. 


For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Calipers & Gauges. 


models and elec 
Newark, N. J, 


Box 


mach'y to order; 
O. Chase, 


Light and fine 
trical work specialty. E 


Wanted—To buy good second-hand tools. 
83, AMERICAN MACHINIST. 


Draftsmen’'s ne ¥ knobbed combination triangles, 
stencils, ete. D. J. K: lsey, New Haven, Conn. 


Model Locomotive Castings. Latest design. 
Olney, 163 Herkimer street, Brooklyn, N. Y 
Every mechanic should have a copy of “ Pocket 


Primer of the Air Brake.’’ Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 


G.H. 


Wanted — 
, & Co. 
Russia. 


Plans fora steam laundry. Piotrowski 
Annonsen Bureau, Senatorska, 26, Warschau, 





Amateur’s Size. 
faking anything from 
$# to 1 inch inclusive. 
Patented Dec. 25, 1877. 

IF YOU WILL ba tl THIS TOOL YOU 


These goods are for sale by CHAS. CHURCHILL & CO.. 





LECOUNT’S NEW ase tele MANDREL. 


Machimist’s Size. 


Prica. 
aennweten cual ¥4to1 in. $10 
Wess veuceeeeuen 1 Wg" 14 

ane cena make wy’ 2 * 18 
4 (with screws) 2 “3; * @ 
“ 4 ee 44 


WILL NOT REG ea. THE E XPE NSE. 


W. LECOUNT, SOUTH NORWALK, C 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER, 
L’t’'d. 


21 Cross St., London, England. 





COMBINI 





ano TURNING MILLS 


NG EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


_ BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





SEND FOR CATALOCUE. 


ESTER MACHINE wr co. 














Manufacturers of Set, our & 
Machine Screws, Studs, etc. 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS ° 


) 18) ron te parle 7 




















BRASS- “WORKING TOURS. 
E | iz 
|= = 
=| — 
2 = 
= BARDONS | ~ 
= & OLIVER | = 
Pr Cleveland, wa 

SCREW MACHINES. 











SELLING ACENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
Boston, S.C. Nightingale & C wilds, 134 Pearl St. 

hiladelp phia, Macan & Co., 1420 ©. aliowbiti St. 
Baltimore, Wallace & Bro., 432 E. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Uo. 


Memphis, Symmes & Co., 192 Front St, 


Sectional Steam Pipe 
ABSOLUTELY 


THE GREAT COAL SAVER 


CINCINNATI: 






Manufactured hy THE KEASBEY & MATTISON CO. 


114 West Second Street. 


AMBLER, PA. 


CLEVELAND: 





and Boiler Coverings. 
FIRE-PROOF. 


SELLING ACENTS. 


Milwauke e +, F. Sprinkman, 133 Sycamore St. 
St. Louis, E . Boee ler, 108 Walnut St. 
Detroit, 5. P. ¢ ‘onkling, 20 Atwater St., Fast. 
Denver,C© W. Badgley & Co. , 18th & Market Sts. 
Salt Lake City. Utah & Mootana Mach’ y Co, 
Butte City, Mont., R. W. James, 


117 Water Street. Ss. F’ncisco, Ve Solla & Deussing,2 California St 





FITCHBURG TOOLS. 


In order to reduce stock before our annual stock-taking, 


we have 


decided to make special LOW PRICES on such new and second-hand tools 


as we 


have in stock, if ordered on or before January 10, 1895. 


BUSINESS. Send for list and state what tools you are in the 


WE MEAN 
market for. 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 





MACHINERY FOR SALE. 


Planer, 28 in. x 24 in. x 7 ft., new 
Drill Press, 40 in. swing, new. 
Engine Lathe, 24 in. x 25 ft. 


Roots’ Blowers, Nos. 1, 2,5 and6, ‘** 
Haskin Vertical Engine, 9 x 9, + 
Vertical Boiler, 30 H. P., “ 
Open-die Bolt Cutter, 14 to 1, " 

(ii 


Planer 14 in. x 10 in. x 30 in., 
Band Saw, 36 in., new. 
Write us before buying. 


COOKE & CoO., 


Machinery and Supplies, 


163 and 165 WASHINGTON ST., 
NEW YORK. 


bed, 2d hand. 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
«= Our New and Revised Catalogue of Practical and Scien- 


tifle Books, 88 es. 8vo., and our other Catalogues and Cir- 
oulare, the whole cover every branch of Science applied 


© Arts, sent free and free o postage to any one in 
part of the world who will furnish his address. d —_ 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
_ Rchanged INSTANTANE- 
; ry OUSLY while IN MOTION, 
* Get Photos & Prices. 


> NOTHING LIKE IT. 


“Pox Machine Co., 
P 325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 





















WE ARE IN POSITION 10 BUILD 


DOC SVEVEVESSVSEVUVUGUEA 






SPEGIAL MACHINERY OR UNDER- 





TAKE THE MANUFACTURE OF STANDARD ARTICLES. 









BUILDERS IR 





PROVIDENCE, R. I. 
Se MVVVVVVEVVVEVAtEBGEA 


ON FOUNDRY, 









P.H.& F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8.8, TOWNSEND, Gen, Agt. ) 163 & 165 WASHINGTON ST., 

COOKE & 00, Selling Agts. NEW YORK. 





In Writing, Please Mention This Paper, 








WORTHINGTON STEAM PUMPS 


FOR ALL DUTIES. 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 


607 Arch St. 
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CLEVELAND TWIST DRILL GO’S. GRIP SOCRETS, ° “ree 


Pica drills 
can be used with 
smaller shank? 
than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 


S Cor. Lake ond Kirtland Sts., Cleveland, Ohio. tive Price List. 








DETROIT TWIST DRILL Co,., DETROIT, MICH., U.S. A: 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Endorsed by Practical Mechanics Everywhere, 


send for Catalogue 





ALL THE MACHINERY IN A LARGE 


CINE AND MAGRINE TOOL SHOP 


Will be sold (separately) at 


LOW PRICES BEFORE REMOVAL. 


Jones & Lamson 2 x 24 Flat Turret Lathe with large 
assortment of Tools. Al order 

Gould & Eberhardt Universal Auto. Gear Cutter 30 
in. for Spur and Bevels— with Cutters, Arbors, 
ete. Al order 

Brainerd No. 3 Standard Universal Milling Machine 
complete, with Universal 16 in. Centers, C vutte rs, 
Arbors, ete. 

Brainerd No. 4 Standard Milling 
ters and Arbors 

Engine Lathes, ** Pre ntice,” = 
Davis,”’ “* Gleason,’ Putnam and * 
Sizes 14 to 30 in. swing 

Upright Drills, ** Pratt & Whitney” 
Sizes 20 to 28 in. swing 

Planers, sizes 16 to 82 in. wide 

Shapers, sizes 16 to 22 in. stroke. 

Bolt Cutter, “* Schlenker” 1% with Taps and Dies. 

Punch and Shears, “Long and Allstatter’? com- 
bined machine. 

Bradley Hammer, 40-pound 

Patternmakers’ Tools, Saws, Lathe 
Reamer and Cutter Grinders. 

Key-seating Machine, Buffing and Emery Stands, 
Small Tools, Belting, ete. 


J. J. McCABE, 


E. P. BULLARD’s |4 Dey St., 
NEW YORK. 


NEW AND SECOND HAND. 


ENGINE LATHES, 
12in. x4ft. Manhattin Co. 
141n. x 6 ft. Old Style 
x 6 ft. Lodge & Davis. 


Machine w ith Cut 


Flather.”’ * Lodge & 
McMahon ” 


and “Blaisdell.”’ 


and Planer, Tool 








PLANERS, 
244in. x24in. x 8ft. Lodge&D, 
l4in. 


15in. x6 ft. Wood & Light. DRILL PRESSES, 
16 in. x6 ft. Lodge & Davis. 
16in. x8 ft. Blaisdell. 20in. Lever Drill 


19in. x6 ft. Pratt & Whitney. | 24 in., 28 in. and 34 in, B. G. 
2lin. x11 ft. Lodge & Davis. P.F Drill. 
2tin. x8 ft. Lodge & Davis 52in. Comb Ra tial. 


. x8 ft. Dietz Gang. 

24 in. x12 ft. Special heavy 
pattern. 

24in. x16 ft. New Haven. 

2tin. x38 ft. Shafting Lathe. 

27 in. x 22 ft. Morris. 


| 120 in. Radial. 
Henley Swing Drill. 


MISCELLANEOUS, 


} -_ ven : 2 No.1 Garvin Tapping Mach. 
28 in. x17}4 ft. New Haven. 1 No.2 Garvin Fapping Mach, 
1 x el 1 Open Die Header for Head- 
TURRET LATHES. cae Bicycle Spokes. 
12 in. and 15 in. Lever ard | 1 Garvin Screw Slotter. 
Screw Movement to Turret New Imp’v’d Engine Lathes. 
18 in. Turret Chucking Turret, Brass Working and 
22 in. Turret Chucking. Pulley Machinery. 


THE LODGE & SHIPLEY M. T. C0., 


CINCINNATI, O., U.S.A. 











ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors 
DE BERQUE & CO., Manchester, England. 


E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, NW. Y. 
Chicago Office, 100 W. Washington Street, 


SHEARS, DIES 



























































ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 





MACHINERY BARGAINS. 


= in. Post Drill, 15 Swing 6 and 8 ft. Eng. Lathe 


Auto. Feed to Table 16 5. 6, 7 and 10 ft. Eng. 


for Butt-Drilling. 18 * 6 Tand8 
1,2 ard 3Spindle Sensitive with 20 ‘* 5,6,7.8and 10ft. 
and without Power Feed. 21 * 10 and 13'% ft. *¢ 
2,3 and 4 Spindle Gang Drills 24 ‘ 10 vs 
20, 24, 26, 28. 30 and 44in. ‘* 25 


xe 4 and 24 
60 in. Swing Post Drill. ih . 
5 ft. Arm Radial Drill 
12 in. Stroke, 16in. x 16in. Crank 
Planer. 
a x 4 ft. Planer. 
“ 4,5 and6 It. Plane r. 


57 in. Saakte Head ‘Sete 
ing Wheel Lathe. 
88 in. x 20 ft. Engine Lathe. 
| Bement Car Axle Lathe. 
1% & zin. Bolt Cutter Schenk’s 


28 “ Sand 8 


30 5,8 and 10 * 7 Spd’l Nut Tapper, Dunel. 
6 ‘ 20 si - 2 Spd’l Profiler. No.1°.&W. 
2% " = No. 1,2 and 24 Screw Machs, 
9 12, 16 24 and 26 in. Stroke P.& W. 

Shaper. No. 1 Lincoln Pattern Miller. 
10 in, Stroke Slotter. Hand Millers, Screw Slotters, 


Hyd. Rivetting Machine. 
* Crane, Both Al. 
Punch and Shear. 
Plate Planer 
lor. plang re Punch No.2 H.& J. 
Thomson Bevelling Shear. 


Milland Cutter Grinders. 
No. 2 Garvin Universal Milier. 
80 200 1b Helve Ham’r, Bradle 2y. 
200 1b. Upright =“ 
1,100 and 1,500 Ib, Steam Hlam- 

mer, Morgan. 

Lot of Miscellaneous Machinery, 
Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. No, 2 Three Spindle Garvin. 


No. 3 Four Spindle Garvin 


Engines, etc. Send for 





i6in. x 6 ft, Blaisdell. 

si rt Perki > No. 3 Six Spindle Garvin. 
18 ms : of at lt - 20 in. Bic kford Lever & W. 
18in.x 6ft New Haven. 24in Aurora, Back Geared - 
18in.x 6ft. Bradford. 30in Pond, Back Geared, P. F. 
i8in x 8ft Blaisdell 7 ft. Ye -d Box, Universal Ra- 
18in. x &ft. Wamesit. 
18 in © lof, Bleindell. 9 ft. ‘Holly Mfg. Co., Radial. 
18in x 9ft D W Pond. 
20in. x 6 ft, Bullard. SCREW MACHINES. 
9 j » 
- in i i 2 +4 bad o ind No. 5 Brown & Sharpe. 
ee No. 2 Warner & Swasey. 

PLANERS. No. 3 Windsor Machine Co 

16 in. x16 in, x 3ft. Walter Bros | No. 2% Pratt & Whitney. 


No, 3 Garvin. 

Win x 5 ft. Flather & Co. 

36 in. x 7 ft. Lodge & Davis Tur- 
ret Chuck Lathe. 


MILLING MA‘ HINES. 


10 in. Juengst Crank. No. | Pratt & W. Lincoln. 

10in. Wood and Light Traverse | No 2 Pratt & W Lincoln. 
Head. No. 0 Garvin Universal. 

No 1 Garvin Universal. 


20in x 20in. x 5 ft. Ames, 
22in, x 22in. x 4 ft. L. W. Pond. 
24in. x 24in. x 6 ft. Whitcomb 
24 in. x 24 in. x 5 ft. Putnam 
28in.x 28in. x 7 ft. New Haven. 


SHAPERS. 


18in, Putnam Traverse Head. 


24 in. Hendey Friction, No 5 Brainerd Standard Univ 
. No 3 Garvin Lincoln, 
DRILL PRESSES, No 2 Garvin Duplex. 


9in. Pratt & W. Bench. No. 
No. 1 Two Spindle Garvin Garvin Heavy Slab 


3 Garvin Duplex. 
Miller, 
Write for complete lis 





Also, a large number of ¢ 
and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK 
Also, 51 North 7th St., Philadelphia, Pa. 


WANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 


ther machines, 








Planers, Drill Presses, Shapers, Milling 


Machines, ete., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


COLD SWAGING 
» MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cont.. 

















AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


ENGLIsH AGENCY: 
% Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England 





ROYALTY TO BE SOLD 


of two American patents for finishing, quenching 
and pressing of tissues of every kind. These ma- 
chines have been introduced in Europe very quickly 
and within eighteen months over sixty have been 
taken and are now in practical use. Patent or 
royalties sold. Offers to be addressed to P. 6062 
Care of HAASENSTEIN & VOGLER A. G. Chemnitz 
(Saxony). 





VOLNEY W. MASON & CO., 


Vila Fully Cutter and. Hlrator 


PROVIDENCE, R. I. 


UVsR 12,000 IN USE. 





OLUMBIA” VERNIER 
ALIPERS, Ett, 


Craduated in Inches or Metric System. 
Using them results in Better and More Work! 


E. G. SMITH, Columbia, Pa. 


Send for Catalogue 
and Special Prices to 












MARE YOUR TOOLS WITH A STEEL STAMF. 
AWE OO STAMP WK) 
123 CHAMPLAIN 5S 
CLEVELAND OH/0. y) 


SEND FOR PRICE LIST NO. 4. 
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PHILADELPHIA GEAR WORKS, 
125 South | {th St., Philadelphia, Pa. 


GEAR 
WHEELS 






3 


os 


7 
Gere 
” LIBERTY. 


SSheagquanrens GEORGE B. GRANT, 


Three equal and independent 


gear shops, provided with stocks 
of ready-made iron cut gears, ir_n 
cast gears, and brass gears, with 
complete facilities for making and 
cutting gears, 
workmen under experienced mana- 
gers. 
New England, 
States, and for the West. 


and with skilled 


located for 
Middle 


Conveniently 
for the 


6 CUTTING 


LEXINGTON GEAR WORKS, 


LEXINCTON, MASS. 


JUST OUT. 


We would like to send our new _~% 


1895 


GEAR BOOK 


to any machinist or manufac- 
or to any workman, 


turer, 


FREE. 





AS 
YS 
: AS 

(Oa 2 

De CN 
CN \ os » 
AST: KOU Ie Ps i / \ 
x 2 


OL~ 
CLEVELAND GEAR WORKS, 


86 Seneca St., Cleveland, Ohio. 





essxoP BLAKE & JOHNSON, Waterbury, Conn., 


ete 73H, SARETY UY 


ASS 
U3 <s/\2e3 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


BUILDERS OF 


HOOS AND EYE MAGEINGRY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





AND 


SCREW MACHINE PRODUCT 


VF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 





CLEVELAND OHIO. 





STEEL BALLS 








WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 


Shriver’s New York arene Cranes 


FOR HAND OR 
ELECTRIC POWER. 














for driving a, nignecrawal 

Machine ‘. ia a 

Tools, 

Cranes, 

Elevators, T. Shriver 8 r, | i ie t 56th St, 
Pumps, NEW YORK. 
Presses, MANUFACTURERS OF 

and other TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
Machinery. aug ve Shedd operated by Hand, or wholly orin part 








New Complete Illustrated Catalogue—tfFree. 





Norton Emery WHEEL Co., 


WORCESTER, MASS. 





THE HORTON 


Established 1851, 


Mills, for Car Whee 





Also Chucks for Brass Finishers’ Use, 
Screw Machines, oh aip oe Drills, Cutting-off Lathes, Drill Lathes and for Boring 
s and other work. 
Improved Ind pendent Reversible Jaw Chucks in the World. 
Trade Mark: *‘ THE HORTON LATHE CHUCK.”’ 


None Genuine without it. 
THE £. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., 21 Cross St., 
SEND FOR ILLUSTRATED CATALOGUE. 


LATHE CHUCK 


Grinding Machines, Milling Machines, 


Also the most complete list of 


Finsbury, London, E, C. 





work. ‘ ‘ ° 


‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 













I TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 6 


UT 


ANDREW PATENT GRIP SOCKET. 
Pat’d May 14, ’89. Sept. 4, ’94. 


Is the original (not copied) device 
for holding and driving Straight 
or Taper Shank Drills. No More 
wee Twisted Tangs. No extra cost for 
=3 Anidrew’s Patent Groove in the 
Shank. Best Practical Drill Chuck 
inthe World. Nochangeintheold 
system ofdrills. Beware of frauds 
and infringements. Send forCat- 
alogue. 


Cincinnati, Ohio. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench ood 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, no 
orders, solicited. ¢ 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England 


z8 COFFIN @LEIGRTON  SYRACUSE,N.Y 3 4 
Ei create 


MACHINISTS’ SCALES, 


PATENT END GRADUATION 
VW Farite | Comparten Se for decuseey Ray) an eee. 
COFFIN & LEIGHTON. SYRACUSE. "N.Y 


SOFT CASTINGS, 


Made from best grades of Pig 
Light Machinery, Electric Wor 


NH 


MARIS AND BEEKLEY, 


THE 











2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 



















M. L. ANDREW & CO., 








CATALOGUE OF OVER 300 
\PAGES SENT ON AP- 
|PLICATION. 


| 











38 
any BOP’ LARGEST 
LINE IN THE WORLD. 














eT Screws and Studs 
in Brass or Steel. 


Gear C atting, Sheet , Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


The og oo 
Tells the Story. 


A sample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


Tron for 
, ete. 


Fis 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








-) The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler qt 
Fahrenheit 
0,000 H, P 
P rices low 
faction universal 










210° 


sold. 


sats 


The National 

Pipe Bending 

Co. 
S2 River St. 
New Haven, C(t. 
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Address G. W. JORDAN, 

4 Wayne STREET, WOoORCESTER, MAss. 
The Nationai, 
EN DEPENDENT, 
UNIVERSAL, or 
COMBINATION, 

Fst'd 1882. Strongest. Easiest tochange. Best finish. 

Reversible Jaws (patented) ¢ iving 5 changes in- 

cluding every possible position. fix USTRATED CATA- 

LOGUE sent. Liberal discounts. Prompt shipment. 

Address W. WHITLOCK, 

89 Cortlandt Street, 

Work«, 1300 Hudson, Hoboken, N.d. 

—— Sweetland Combination Chuck, 

eo > 

>> PSemm Reversible Jaws. Accurate 

< we) Standard Independent, Solid 


SS 


SWEETLANG. 
4 


\ 


j Shell, Solid Reversible Jaws, 
— Strong and True. 
SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., - New Haven, Conn. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


=The Almond Coupling 


NEW quarter turn 

motion to replace 
uarter turn belts and 
evel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 











r2 > 





NOISELESE. 








CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New Yor« OrrFice, 182 Front Sr. fur. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U.S. : 9 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer ’C huckg 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn. 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5, 
Berlin, Ge rmany; Selig, Sonne nthal & Co., 85 Queen 


Victoria St., London, ., England. 
tHe BEST. 


DAWN =i, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd, 
London, England. 





FOOT or POWER, 
For METAL or WOOD. 








3 SUL KS) 
vy 
=O f 


SRA 
wi ERLAND SEN. 


— 
. 72 CENTRE STNEW™ YORK. 


= SEI ND-FOR CATAL meycye) 2 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


















RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 
The demand for back numbers of | text boo 








are usin 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
these articles in lieu of a 
on this important branch 


Order now before our stock 
of papers is exhausted. 


ADDRESS: 





American Machinist, 
2038 BROADWAY, 
NEW YORK. 


che American Machinist, containing | of mechanics. 

thié valuable series of articles, has| Theset of 98 papers will » sent by | 
been so great, that, notwithstand- mail to any address in the U.S.. Can- | 
ing it has compelled us to issue | ada or Mexico for $5.00, post paid, 
special reprints of several of the! and toany foreign country for $7.00. 


HYDRAULIC MACHINERY, , 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 
SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 

















Maltiple Plate Press. 





Yoke Cylinder Press. 


(oa 
<r 
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204, 206, 208 and 210 EAST 434 STREET, NEW YORK 
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14”, 16”, 18”, 22” and 24” 
ATTENTION. ENCINE LATHES, 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 
57 §. Oanal St. 


CHICACO, ILL. 


INFORMATION VALUABLE TO YOU. 


—— AND —— 


52”, 80” and 120” 


RADIAL DRILLS. 


Dietz, Schumacher & 60., 


Cincinnati, Ohio, U.S. A. 














On 


our 


of 

improvements incorporated in the con- 
hey 2 of 
Pa We have the following sizes now ready for deliv- 


~« ery, 18,22”, 26” swings of various lengths of bed. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O. UU. S. A. 


LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRIOES, 


application we will inform you 


struction our new line of Engine Lathes. 





AMERICAN WATCH TOOL CO. 





The Highest Award at the \ World’ 8 Columbian Exposition. 
The most useful tool 


in any shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 


TH : [ A TES T The Van Norman | Universal Bench Lathe. 
. ~~ oe eee fn ate, macnn, 


OUR NEW No. 5 MILLING MACHINE 


AND UNIVERSAL GRINDER. 
NOW READY FOR THE MARKET, 





The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 


Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 





KEMPSMITH FVEACHINE TOOL c1.| 
MILWAUKEE, WIS., U.S. A. 


-— 


THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means o! the 
improved upper guide 
bar, the tool is held 
rigid, insuringa perfect 
ly straight cut through 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 

. ofcut. Forrapid work 
—.and exact duplication 
yr of same this machine 
2— has no equal. Send for 
~ illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 
Keyways. 


BAKER BROTHERS, 365 South ErieSt. Toledo, Ohio. 











Multiple Punches, Bulldozers, Drop Hammers, 
ustice Hammers, Steam Hammers. 
WILLIAMS, IT .. Moline, Ill. 
Mention AMEKICAN MACHINIST in writing. 


 rrencer-tmpemames RRR eee Peet eee TTR 


SPRINGFIELD-MULLER | 
18° ENGINE LATHE. : 











MANUFACTURERS OF 


“‘Orank Shapers,” ‘* Fox Monitor : 
Lathes,” Power Presses. 


The Springfleld Machine Tool Co, 


SPRINGFIE iD, OHIO. 


QUR AGENTS: 2:foMsampte ton Rg 


80 . & a oy Cc hic ago. A.B, = 
Bowman, St. Louis ’ Machine Tool Co., = 
Boston. tess “kK. hace | Bros. Co., Baltimore. = 
Chas. A, Strelinger & Co., Detroit. Pennsylvania = 
Machine Co , Philadelphia, Chas, Chure hil’ & Co., 5 
Ltd., 21 Cross St., Finsbury, London, England, 


ieee tyyuy 
1X UN Y YY NYY YTEYYETAYTVTTYATAYATEVIYIVATIVATITIY 





Springfield-Muller 18” Engine Lathe. 


PITETETILIPISLESRERTIASAUSIRSIASEREERSDADRERERSAOLERBEREAALER! SEREELESI PRSTUTEVITEVICICUOCTISCRESERTICSESELESILICESERSSESSETISSEATINISESEEL 
’ TEST EETTTTEETEETEEEEEE EET ELSES SLO CELEL ERTS tetas ehetes CissseaL tetetstessi sss sisisssssssssisssisssess. 











WE BUILD 
18 STYLES, 27 SIZES 


MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


TOOL AND MACHINE WORK. 


IMMEDIATE DELIVERY 
Can usually be made of any style or size. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


(= Write for Our 1894 Illustrated and Descrip- 
tive Catalogue. 


P THE GARVIN MACHINE CO., 
Laight & Canal Sts., New York. 
Also 64 N. 7th St., Philadelphia, Pa. 





— 


NEW No. 15 MILLING MAGHINE, 


NOP FONGINAS 


WYMAN GORDON 
FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


Jamal 3 SCREW MACHINES, 
16" Sorow Machin, Back-Goared, 134” Holow Spindle, ” PLANERS AND SHAPERS. 


STUART’S PATENT COMPRESSION winwe COUPLING. 


N0 REY SEATING. 
SLIPPINC. 
CHEAPEST in MARKET, also ti:e 
SIMPLEST and BEST. 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 


injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N, Y. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 pee volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893, 
Readers desiring to complete their files or obtain separate 
issues for the year 1898 are advised to order 
before 


stock 


AMERICAN MACHINIST, 


Producing Profiled Work by Milling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 























Mtddddddddidddididdddddiddas 
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our limited reserve 
is exhausted. 


203 Broadway, New York. 


soon, 





RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly youcan make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
angular or side relief, also relieved worm 

= gear hobs with spiral teeth, cutting faces 
rectangular to thread. 





CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itselfonly. Note afew of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very sigid tool. All flat surfaces are scraped to surface plates. 
All kinds of work are always operated upon immediately over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and perfect 
work rapidly. The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, such as reversing points, for grinding ‘shoulders, and emery wheel adjustment. 
Headstock swivel, swivel table and e mery wheel swivel base, are graduated. Every provision is made 
to make the machine the most complete Of its class and at the same time retain simplicity. Fully guar- 
anteed, For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 


AGENTS: England: Chas. Churchill & Co., 21 Cross St.., Finsbury, London, E. C, 








France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


W. C. YOUNG MFG. CO., "ons 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


A J iLver’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 



















\F. E. REED C0., 


Worcester, Mass 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling agus 111 Liberty Street, New York 
O South Canal Street, Chicago. 
424 Selapibens Building, Pittsburgh, Pa. 














The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 


io a BROS., 





Worcester, 
Mass. 


HAND LATHES. 
“SHINVId “SSHLVT 





Draper Machine Tool Co., 


Successor to LATHE & MORSE TOOL C0, 
WORCESTER, MASS., U.S.A. 


THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO THE 


American Standard ~- ‘ Tool Works, Wilmington, Del. 


Makers of Implements fcr 
Pm Standard Mea-uremente. 

















3 Sizes—4-ft., 5- ft. and 6-ft. Arm. 


Makers of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Drilling and 
Countersinking Machines, for ship plate and bridge work, 
Special Drilling Machinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed, 
with single or double back-geared heads and any style of rest, 
with or without taper attachment. SEND FOR CATALOGUE. 







Flat Rar Gauge. 


Crescent Gauge, 
Send for New Pamphkt. 





FOREIGN AGENTS: 





CIANT , KEY-SEATER. 


SAGINAW, 
MICH. 


Best of All, 








FREE. 









P. BLAISDELL & CO., 


Manufacturers of 


a Machinists’ Tools, 


WORCESTER, MASS, 








D. SAUNDERS’ SONS 


MANUFACTURE Xx OF THE ORIGINAL 


~~ 4 s MARK, 


FIFE CUTTING & mio MACHINE 


TRADE 1. 





Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 





5 






Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 


NES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 





Boring Tool. 






it once 


ers No. 3. 6 


f THIS WILL GIVE YOU ANIDEA ff 
be Of how these tools gain in favor after being once tried. 


From WOONSOCKET MACHINE AND PRESS CO., 
Please send us for trial one 
Sample Tool very satisfactory. 


>; 41 Armstrong Tor 1 Holders No 
strong Tool Holders No. 


Or to 
CHAS. CHURCHIL L & CO., Ltd., London, Eng., Agents, 


Lathe and 
Planer 






Woonsocket, R, I., May 21st, 1894. 
No 2 Tool Holder, 
June 26th, 1894 
Please send us 
.1. 26 Arm- 
17 Arms trong Tool Hold- 





Arms strong | Tool Holders No 5 - . 
For circulars, prices, etc , send to : Patent, 
ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave,, Chicago, @ Feb. 28, 


our nearest first-class dealer. 1893. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


‘ fully furnished. 
> The Albro-Clem 
Elevator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


D’AMOUR & LITTLEDALE, 204 E. 43d St, New York. 














Micrometer depth gauges, height gauges and in- 
side calipers. Have you seen our centre indicator? 
Write for circulars. 








~~ os é CHAS, CHURCHILL & C0.,1'v'd, London, Eng. 
» & 2 SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany, 
a cs CS ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 
= gs 
ce cz Od 
Sees: 

; CUTTING-OFF 
oul fe = = OUR NEW MACHINES. 
= iS a2: TOOL BLOCKS 
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chet ARE GREAT! 

seh Qg°: 
te Ske. HAVE YOU 
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J. T. SLOCOMB & CO., Providence, R. I. 


STEAM 
ENGINEERING 








Courses in other trades, 


AWARDED. 
all including thorough instruction in Mathematics 


DIPLomMaAs 


and Physics. Send for FREE 
subject you wish to study to 


THE. 


Correspondence School of Mechanics, 


circular, stating 





SCRANTON, PA. 





Ww. D. FORBES & Co., 


BINDING POSTS, CONTACT BUTTONS 


AND 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTINC AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414”, 
414”, 
6a", 


tool slots 4 x 1% $20. 
“ “ 56 x 1% 20, 
5g6x1% 32. 


Extracts from customers’ 
letters: 

“Fully up to your recom- 
mendation.” 

“As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs ’ 

‘Frequently makes the en- 
gine lathe the equal of a 
screw lathe.” 

If your dealer don’t handle 
them we will send ©. O, D. 
~~ prepaid east of Missouri river, 


a TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill, 


“ 1% a) 
Li 2 “ 


a “ 


’ 





THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





CURTIS, 






"30 ‘Hodesplig “}S Uepsey 99 





BARNES’ WATER EMERY 
TOOL CRINDER 


Y Has no pumps, no valves. No 
piping required to sup- 
ply it with water. Al- 
ways ready for use, 
Simplest in construc- 
tion, most efficient ip. 
operation, Send for 
Catalogue and Prices, 


AV WT. Sohn Bares Co, 


1995 RUBY ST., 


=. ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro., 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 
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WM. SELLERS & CO., Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 





JEAMESHILLE 


_JEANESVILLE IRON 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


WORKS, 


» MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANLS, 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Operated ty Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
— Pulleys, Hangings, Couplings, etc, 
INJECTORS FOR ALLCLASSES OF BOILERS. 





a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 




















eaten C0. 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 





vp bbbbbassssssssssssay’ 
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LOWVILLE IRON WORKS CO., 


MANUFACTURERS OF 


PUM 


PS 





Mine Pumps, SINKING PUMPS, PRESSURE 
PumPs, VACUUM PuMmpPsS, ARTESIAN WELL 
Pumps, Power Pumps, Etc.. Etc. 











MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 








WAGON WORKS, PLOW SHOPS, &c., &c. 


- ADJUSTABLE HOLDERS 


INCANDESCENS LAMPS. 
w /OCwHiTE co. WORCESTER, 


S SEND FOR CIRCULARS. ASS. 











DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. 



























ee o- For Boller and 
FOR ALL KINDS OF x MUU! o Feeding, other 
QViss « Elevator purposes, 
3 o Work, = Send for 
$ > o Pulp Mills, se Circular. 
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Lruand, Fanucowan & Tamm Ch 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 






















STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 


12 inch....$1.00 6 inch. ..$0.50 
Wee oe. 30 Or Be 25 
On receipt of price any time previous to Jan. 1, 
1895, we will mail to any address in the U. 8. one or 


all of the above valea, we warrant them accurate. 
Catalogue free. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 


TRUCE 


WALP OLE 
SOLDERING 


7 LIQUID 
SAL . SOLID. WALPOLE, MASS. 


WHY EXTENSIVELY USED ? 





It does the work Better, Quicker, 
and Cheaper than anything else. 


Samples and full particulars 
cheerfully furnished by the 


WALPOLE CHETICAL CO., 


















































IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., L’d, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. 





IMPROVED 19-inch HENDEY SHAPER. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 





The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


motion. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CoO., 


Send for Circular, 


Buy the best. 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Simple, cmpount, and tripe Expansion 
and High Speed Engines. Engines, High Pressure Boilers. 


1] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


Buckeye Engine Co. 
= No. 26 Franklin Ave, 
SALEM, 0. 


STE SERVICEASLE STEAM ENGINES 
: 12 to 100 Horse Power 


Every Engine | Adapted to Heavy, 
tested under Continuous Work. 















“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 245 Lake Street, 


Philadel phia. » Chicago. SUITARLE 
= New York Agency, 18 Vesey St. htt 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GaS, 
PRODUCER GAS, 
, OR GASOLINE. 


COMBINED 
“OTTO'’ GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY 


LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEW YORK. 


EXPERIENCED IN DESICNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 
PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatie Feed, 
Horizontal Stroke, 


SHOP SAW 


THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


 Goweensen 


IDENSER 
~ THE CONOVER MFG.CO. 39 Contuanot ST.NY. 
The HOFRES Live-Steam Feot-Water Furien, 


Guaranteed to Prevent Seale in Boilers. 
=) Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


SPECIAL DRILLING MACHINERY 


made for any work possible, 


f= on hand for immedi- 











ry y 
{pos TON 


Frank Burgess, Prop., Boston, Mass 
SEND FOR C ATAL OGUE D. 








































according to the 
latest and most modern practice of machine 


tool building. Send us your Details. 


3 Pike Street, Cincinnati, Ohio. 

















ENGINE R Y ST EAM. UNSURPASSED Weighs 42 lbs. a 
‘ drills from 3 to 
Simpson's Centrifugal ASA a 
Steam Separator. REAMER. eter. 
For Supplying Clean ont Dry Steam Runs with Steam 
to Engines, Dry Houses, etc. i 
Place Sep: arator as close ee to engine Will work in any —OR— 
8 1€ m taking a ira asin 
ph on a the threads Pea position. Compressed Air, 
the water to be thrown by pel teny pss 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
pel used ip conveying steam Meng Sis 
tances, for Steam Hammers, Dry House 
Wat r oes vy né ey and fo r i. par. 
ses where Dry m cessary. 
M a if b 
KEYSTONE ENGINE & MACHINE WORKS, e — ured a 
Fifth and Buttonwood Streets, Philadelphia. ' MOLA 
THOMAS HOEY, 147 Sumzer St., E. Bosten, Mass., Agent. it or In ar, 89 & 91 5. Fifth Ave. 
JAS. BEGGS & C0., 9 Dey St., New York, Agents. aw YORK 











PE WATTS. CAMPBELL Co. 


SATE 3 
Hee aa OF IMPROVED 


CORLISS § TEAM ENGINES (avi 


VARIETy~ 

IN FULL SL | 
ONTRACTS 

TontRare TAKEN FOR LomPcere Pry yee 


FRICK COMPANY, 


ECLIPSE. CORLISS ENGIAES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


> ENGINES 


WESTON ENCINE i *s 
PAINTED POST, N. 
REPRESENTATIVES. 
Julian Scholl & Co., 126 Liberty St., N. Y. City- 
Scranton Supply & Mac hinery Oo,, Scranton,Pa- 
He offman- Rusrell Co. 82 Lake St., Chicago, Ill. 
H.M. Sciple & Co. 34 & Arch Sts. Phila, Pa. 




























WAYNESBORO, 


Ain . 





(Tandem Compound.) 





AUTOMATIC 
HIGit SPEED 


WESTON 


HIGH PRESSURE BOILERS S 


AND 


COMPLETE POWER PLANTS - 


ile 














AMES IRON WORKS, °° 


38 Cortlandt St., New York City. | 
18 South Canal St., Chicago, HII, 


50 Oliver St., Boston, Mass. 
518 Arch Street, Philadelphia, 


ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING -2 
ENCINES and BOILERS. 


Special discounts to Machinists end Dealers. 
_W RITE FOR CATALOGUE AND PRICES, 




















JUIN BELT ENINTERING C0 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 








~~] £ levators, Conveyors, Fibre Graphite Satie requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 








JUST ISSUED. 


“USES OF COMPRESSED AIR,” 


By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 

This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate 
readably written and beautifully printed upon heavy plate Pi aper, Price, $1.00, postage paid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.; The V an’ Nostrand Co.; G. P, Putnam’s 
Sons, of N. Y.; Damreil, Upbam & Co.(The 0.d Corner Book Store), Boston, Mass ; Robe rt Clarke & 


and any book-seller. 


Co.. Cincinnati, Ohio; The American News Co., 








Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, 


136 Liberty Street. 











CAN BE APPLIED AND REMOVEC IN A FEW 
SS MINUTES, | HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 













Estimates and Plans fur- 
nished for transmitting 
Power by 





Friction Clutch Couplings. | Peneeret 
STEAM SIRENS, J = VERTICAL 

Pe f = SHAFTING. 

{7 Dey St., New York. = Also for Erecting same. 
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BROWN & SHARPE MFG.CO. 


PROVIDENCE, R. | 


MACHINERY AND TOOLS. 


The prices of the machines and tools have been frequently 
reduced, but the growth of the business has constantly continued. 


FLOOR SPACE OF BUILDINGS. 


1880 


1853 1873 
1,800 sq. ft. 66,000 sq. ft. 91,700 sq. ft. 
1883 1890 1893 1894 
115,200 sq. ft. 167,000 sq. ft. 208,400 sq. ft. 258,400 sq. ft. 


Visitors are always welcome at our Works 





ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
ENGLAND—CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C. 
GERMANY—G. DIECHMANN, Ansbac herstr, 5 Berlin, W. 62. 
France—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREUTZBERG BR, 140 Rue de Neuilly Puteaux (Seine). 
CuicaG 0, ILt.— FRED. A. RIC Hi, 23 South Canal St. 
New York City—F. G. KRETSCH MER, 136 Liberty St., Room 503. 


te NILES TOOL WORKS ©, ™*3nid?™ 
MACHINE TOOLS. 


Complete Equipments. 








NEW YORK, 


CHICAGO, 


BOSTON, 


PHILADELPHIA, 


PITTSBURGH. 





18-INCH SHAPING MACHINE. 


Jenkins’ Valves, No, Jenkins Bros’. Valves 


ARE THE BEST.... 








For 20 years they have stood the test. All of our Valves have our New 
High Pressure Disc and are suitable for any pressure from 1 to 200 lbs. 
et §Our Sti anding Guarantee is a good reason why all should insist on having 


># the GENUINE, Trade Mark stamped on every Valve. 
NEW YORK 


ie JECNKBINGS BROS. “fu 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, BOLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORES, ETC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. | E. H. MUMFORD, Representative. 































OF SERVICE. 
{00 SIZES and lengths, with illustrations. 


THE G. A. GRAY CoOo., 
Cincinnati, Ohio, and 121 Liberty Street, N. Y. 


LAN EKS FOR EVERY VARIETY 
Send for list containing over 





NEW TYPE MOTOR GEAR VUTTER 


This Machine has been Cutting {2 to 13 


EBERHARDT’S PATENT. 


MOTOR GEARS 


About 23” x 44''"—3 P. per 10 hours 
For the Past {: Years. 
ONE CONCERN HAS 5 


MACHINES IN USE. 


WRITE TO 


za GOULD & EBERHARDT, 





NEWARK, N. J. 








THE PRATT & WHITNEY CO., 


HARTFORD, CONN,, 


~ Marnfacture LA THES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


HAND, ENGINE FOR TURNING AND SCREW COTTING, 
’ CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC. 


PRICE LIST AND DESCRIPTION GIVEN UPON APPLICATION. 


NEW YO?K W4REROOMS: WESTERN BRA 


136-138 LIBERTY ST. 98 WASHINGTON ST., CHICAGO, ILL, 
THE BILLINGS WIRE CUTTER 
Drop forged from 
the best Tool Steel. 
Szx Cutting Edges. 
Adjustable Gauge. 

Workmanship 
the Best. 
























Length 10 inches. 


The Billings & Spencer Co., Hartford, Conn. 


Chicago Office: 17 S. CANAL STeRET. 
England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, 


Russia—/J, BL Ch ‘K, sy 


WARNER & Swasey, | 


CLEVELAND, OHIO. 


France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. 
EE LN AER TC 

















MANUFACTURERS OF 


Foacal UNIVERSAL MONITORS. 


} =" — . — eS ee 
OE ——————< IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 























The Ashorofl Manutaeturing: Gp., 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


he most Com- 
ie ete, Compact, 
ood Reliable In: 
dicator Outfit, for 
indicating high or 
slowspeedengines 
now made. This 
instrument ze- 
ceived at ** The 
World’s Colum- 
bian Exposition ’”’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
San) Efficiency. Send tor 
Special Pamphlet, 





Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





un 








UPRIGHT DRILLS,| 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND cijang ial 


<eiel 


SPECIAL MACHINERY. ted 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ee 








WYMAN? GORDON J. M. ALLEN, PRrEsIDENT. 


(=e Le Velioe ieee | WM. B. FRANKLIN, Vick-PREsIDENT. 


- DROP FORGINGS oN ' Pe 
plc Wefeln WORKERS’ VISES — F. B. ALLEN, Seconp VicEe-PRESIDENT. 
J. B. Prerce, SECRETARY & TREASURER. 


=m, THE ACME MACHINERY CO. 


| CLEVELAND, O10. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PE PRIGES 


In order to reduce our stock, we offer 16”, 18’, 21". and 24” engine lathes, 16’, 22’, 
24” and 27” planers, 10’, 12’ and 15’ speed lathes, 15’ and 20” turret lathes, at a good 
=. from former prices. 
We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


APS & DIE 


















PAT. DEC. 5, 188%, 
PAT. DEC. 4, 1888. 
PAT. AUG, 25, 1885. 








U-M.GARPENTER 


PAWTUCKET.R.|I. 
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